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Heightens Hudson Finish 


New low-viscosity material lowers floor space per car in body plant 


A NOTHER milestone in the search 

for finer finish is the high-solid, 
low-viscosity lacquer developed by the 
Hudson Motor Company. Said to give 
greater protection, to possess more 
depth, smoothness and luster, this lac- 
quer combines the desirable qualities 
of old type lacquer and synthetic 
enamel, Other industrial uses are like- 
ly to be found for this finish now used 
on Hudson and Terraplane bodies. 

So viscous was the lacquer hereto- 
fore generally used by automobile 
makers that solvent as thinner had to 
be added before it could be used 
through a spray gun. When it hit the 
car the thinner evaporated and added 
nothing to the final finish. 

Such is its composition that nearly 
twice as much of the new lacquer 
(solids which remain on the work) can 
be sprayed at each operation. With 


BURNHAM FINNEY 


Western Editor 


less thinner used, a thicker protecting 
film is left on the car body. Since the 
lacquer flows out to a smooth surface, 
the body needs little sanding prior to 
painting. The finish is rubbed and 
polished after applying, the same as 
for the lacquer previously employed. 
Use of the high-solid, low-viscosity 
lacquer is but one of several features 
in body finishing at Hudson’s Detroit 
plant. So arranged are production 
lines that Hudson claims it can turn 
out more cars per square foot of floor 
space than any other company; this 
applies to the body plant, too, and 


involves no crowding of working space. 

For body-finishing, continuous con- 
veyorized flow through cleaning, dry- 
ing, painting and polishing operations 
is provided. Specially designed spray 
booths carry away dust and fumes, 
make it possible for men to work with- 
out discomfort or injury to health. 
Fenders, hoods and other sheet-metal 
steel parts to be exposed to the weather 
are rustproofed by the cromodine 
process in the main plant on Jefferson 
Avenue. 

Heretofore painted body 
have been rubbed to a high gloss by 
hand. Buffing wheels lacked notable 
success because they burned through 
the paint, destroyed the finish, prob- 
ably because of the relatively high sur- 
face pressure of ordinary wheels con- 
structed of layers of cloth or felt sewed 
into a disk. The disk then was rotated 
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@ To make sure they are thoroughly 
clean, bodies are brushed and sponged 
with acid solution at the start of the paint 


cromodine 


bath serves to rust-proof all sheet steel 


® Fenders 
and other steel parts are “alkalized” when 
carried through a spray bath prior to rust- 





and the work to be buffed was pressed 
against the periphery of the disk. 

Patented polishing devices used at 
Hudson consist of a sheet of heavy 
felt cemented to a disk of thick sponge 
rubber covered by a polishing cloth 
and mounted on the spindle of a flex- 
ible shaft. The device is driven by a 
portable electric motor integral with 
it. In operation, the circular face or 
polishing cloth side of the machine is 
lightly pressed against the painted 
body surface. Sponge rubber is much 
lighter than cloth or felt so that the 
centrifugal force and consequently the 
rigidity of the wheel are less than 
those of the ordinary wheel. In place 
of springs, layers of cloth or special air 
spaces, the thick sponge rubber disk 
results in great flexibility. 














Chemical action, set up by chromo- 
dizing, stops any rusting tendency 
beneath paint and enables finishes to 
resist the corrosive action of chemicals 
used to remove ice from roads in 
winter and to lay the dust in summer. 
The process changes the nature of the 
steel surface instead of coating it; 
there is no brittle,coating to break and 
‘vause the steel to be exposed when 
bumped or bent. 

Chromodizing starts with the clean- 
ing of the steel prior to painting to re- 
move oil, drawing compounds and 
other extraneous matter. The oil-free 
steel is treated with the cromodine 
solution, rinsed, dried, tack-ragged and 
given a priming coat. During the 
cleaning operation the two production 
lines of sheet-metal parts at Hudson 
pass on overhead conveyors through 
two stages of automatic alkaline spray 
and then through a spray of clear 
water. The alkali used in the clean- 
ing stage is known as Trisila. The ac- 
tion of the alkali is supplemented by a 
material called Ridosol. 

Strength of the cleaning solutions is 
measured by a ridometer, which indi- 
cates the number of pounds of Trisila 
used per gallon of cleaning solution. 
The ridometer also determines the con- 
tamination of the rinses following the 
alkaline cleaning and the chemical 
treatment by showing the amount of 
dissolved salts in the rinse water. It 
likewise controls one of the factors in 
the chemical treatment. 

Cleaned parts, thoroughly rinsed, 
pass on overhead monorail conveyors 
to tanks containing cromodine solu- 
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tion heated to about 180 F. Parts are 
submerged in this solution for less than 
a minute. A simple control test de- 
termines when chemicals must be 
added to keep the solutions in the 
tanks at proper strength. 

After the chromodine solution has 
had time to act, the steel parts are 
carried through a spray washing ma- 
chine, given a cold water rinse. They 
go into a tank of water heated to 190 
to 200 F., then moved through a dry- 
ing oven. 

All paint for bodies is prepared in a 
centralized mixing room and piped to 
the individual spray booths along the 
production lines. Paint viscosity is 
closely controlled by gages on mixing 
tanks. Uniform gun pressure at spray 
booths is guaranteed by pressure reg- 
ulators on the mixing tanks. Savings 
made by the centralized mixing room 
are reduction of paint handling, main- 
tenance of desired pressure at the 
spray booth to conform to the speed 
of the production line, availability of 
colors needed at booths on an instant’s 
notice, and insurance of a clean plant 
with fire hazards reduced to a mini- 
mum. 

Meticulous care is taken to see that 
bodies are thoroughly cleaned prior to 
the first paint operation and between 
the application of the various coats. 
Bodies “in the white” are delivered on 
a “lowerator” from the end of the 
body assembly line to the start of the 
paint line on another floor. They pass 
almost immediately through an auto- 
matic hot water spray,and are brushed 
and sponged with acid solution by hand 
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to make absolutely sure 
that they are thoroughly 
clean. 

Bodies then are trans- 
ported through a cold 
water spray rinse, after 
which a 
water spray rinse is ap- 
plied. 
blown off by air hose as 
they start through a 
drying oven. Emerging 
from the oven, they are 
spot sanded and _ tack- 
ragged before having 
the first surface coat of 
paint sprayed on. Im- 
mediately after the first 
prime coat is applied 
inside and out, the un- 
der side of the body is 
sprayed and the second 
surface coat sprayed on. 
Bodies are transferred 
to a conveyor which 
carries them crosswise 
through an 
baking oven. 

Stripes are put on the bodies with a 
special striping machine designed by 
Hudson engineers. An expert hand 


second hot 


Excess water is 


overhead 


@ Heavy felt cemented to a 
sponge rubber disk and cov- 
ered with polishing cloth forms 
a wheel that polishes without 


“burning” the surface 


@ Bodies are striped by a spe- 
cial machine developed by 


Hudson engineers 


striper then examines the work done 
by the striping machine and adds a 
stroke here and there. 


Major Steps in Body Finishing at Hudson Plant 


Sand body 

Wash body 

Spray first color coat 
Dry in oven 

Ding out surface imperfec- 


tions Spray second coat on body 


Spray door jambs 

Dry in oven 

Spray color on door 
jambs, windows and 


Spray third coat on body 
Bake in oven 
Spray water sealer 


Wet sand the body 


rear compartments Buff body with portable 


buffers 
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Part No, 343 


MASTER OPERATION CARD 


WORK ROUTING 
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jLoc.} Oper. Name | No. Machine No. PER UR. h EASY W 

LA | Spot | 1 | New Britain |7764 | 75 t e ay 
| B_| Drill and Tap | 2 |L.&G. Drill | 641 | 185 

|C | Wash | 3 | Washer 661 

[D | Finish Ream |4 | Lathe 107 | 220 

LE | Face & Chamfer | 5_| Lathe 4522 | 63 A three-dimension scale layout avoids backtrack- 
|F | Mill Slot 6 | Hand Mill 6886 | 135 ; 

ii Tiesto clea | ing, aids machine arrangement in the plants 
| H | Cut Teeth | 8 | Barber Colman| 662 | 20 of the Easy Washing Machine Corporation 
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MASTER planning board of the Different from most layout boards, 











machine and finishing shops of 
the Easy Washing Machine Corporation 
facilitates material handling and saves 
time spent in making, altering and 
handling blueprints ordinarily used for 
this purpose. Showing every machine 


Easy’s has three dimensions; machines 
are represented by 14-in. thick wood 
blocks, cut to scale and designated by 
labels glued to their tops giving name, 
size and number of spindles. Blocks 
are made in two plies with push tacks 









forced through the lower layer before 
the upper is cemented on. The effect 
is a tack with its head to machine scale 
size and shape. The design is the work 
of C. B. Albert, plant layout engineer, 
who devised the board. Sides of the 


in use as well as conveyors, spray 
booths, enameling ovens and other 
equipment, this scale layout aids execu- 
tives in plant rearrangement, helps the 
routing department in visualizing work 


flow. 

















blocks are painted different colors: for 
example, drill presses red, lathes green, 
punch presses blue, so that a glance 
classifies the machine without reading 
its label. 

Scaled to Yg in. per ft. the board is 
made on cork board. Columns and 
partitions are nailed on, glued in place 
with the columns lettered and num- 
bered as in the plant itself for quick 
reference in locating machines. Offices, 
tool cribs, store rooms, and fixed stock 
racks are marked by blueprints prop- 



















Relocation of station B reduced straight-line 
moving distance for a worm shaft gear from 
630 to 360 ft. To the left is the master lay- 
out giving the old work flow with machines 
shown to scale size 
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erly labeled, fastened to blocks and 
tacked in place. Space is left open for 
movable skids containing raw material 
and finished parts. 

Conveyors are marked by a string 
fastened to pins turned from metal and 
made in 114-in. and 5-in. heights. 
Long pins hold the string for overhead 
chain at normal height, and short ones 
show where it dips at loading and un- 
loading stations. In the board illus- 
trated only one conveyor—that run- 
ning through the degreaser—is shown 
near the top. 

Chief function of the layout board is 
to minimize the distance parts in 
progress must be trucked. When a part 
is to be put into production, the layout 
engineer receives a card listing each 





operation to be performed and the 
make or type of machine or other 
equipment to be used as well as the 
number of pieces per hour handled at 
each station. This information is listed 
on the form shown, after which a pin 
is placed in the layout board beside 
each of the successive machines in- 
volved. A string is then stretched be- 
tween these pins following the order 
of the operations, as is shown in the 
illustration of the layout board. The 
length of this string is then a measure 
of the straight-line distance the work 
must be moved. 

For convenience, and record pur- 
poses, the stations are located on a 
mimeographed small-scale chart, also 
reproduced here, and are connected by 
lines which follow the same pattern as 
the string on the large layout board. 
Stations are lettered in order, A to J 
in the case shown. In this instance, the 
work originally had to to be moved 
630 ft. straight-line travel. 

It is now the task of the layout man 
to see how this route can be shortened, 
either by assigning it to machines al- 
ready in more favorable locations, or, 
if feasible, by relocating one or more 
machines. In this, as in most shops, 
the total volume of work is seldom suf- 
ficient to keep any one machine con- 
tinuously busy on a particular piece. 
In the instance in question, it was 
found that, by moving the drill press 


1936 


AUGUST 12, 





































































































18 
7 
Raw Stores fas aoe as eee 
' 
1; 
16 if 
i 
ity 
15 rm 4 ——n-e 
Hr tty 
yt iy 
it! ity 
wt 1 
14 tt Ht 
fs EES eee cee ee Se ee ee Pee eet 
a A 8 i 
13 ty at 
Ht D i 
i i 
44! ae 
12 tt Ht 
Ht if 
Th HE 
11 Nt Sa i =r = =m 
iy io => alan op lo mad warweintie aie aaeneeeet 
Th ti 
Th Ht 
it! - J tt 
1 
Inspect '\\ a A Ht 
S06 See 
PKR KR RIG 
SOKKXS 
A 



































Mimeographed work sheets, such as this, are used to revise 
work routing and thus cut the cost of material handling 


at station B, and reassigning the ream- 
ing operation at D, the straight line 
difference of travel of the work was de- 
creased from 630 to 360 ft. 

When changing a line-up, it is neces- 
sary to avoid interference with other 
uses for which the machines involved 
are required and also to avoid over- 
loading any machine. To take the lat- 
ter factor into consideration, a card 
index is kept, arranged by numbers 
assigned to specific machines. By re- 
ferring to this, the layout man can tell 
just how much work is already as- 
signed to each machine. If added as- 
signment will overload any unit, the 
work must be routed to another ma- 
chine or steps to clear the machine— 
such as using it overtime—must be 
arranged. 

In this, as in many shops, where 
several models and kinds of machines 
are produced and each machine in- 
volves parts of different design, pro- 
duction schedules are constantly shift- 
ing. It is difficult to keep machines 
busy unless some such system is used. 
In some instances, it is clearly an ad- 
vantage to shift machines rather than 
to move the work back and forth 
among them. As the index kept in this 


case lists the location of each machine 
in reference to the nearest column, it is 
quickly located. When it is to be 
shifted, it is relocated on the layout 
board which shows at a glance where 
space is or can be made available. 





Crack Detection 


Detecting cracks in steel axles and 
similar pieces is still something of a 
problem. On comparatively small 
pieces where hidden flaws may spell 
disaster, as in airplane engine parts, 
the magnaflux method offers a reliable 
solution. But railway axles and crank- 
pins are another story. One shop 
method is to magnetize the ends of 
the axles with a strong electro mag- 
net and then sprinkle on fine iron fil- 
ings, or dust. If there was a crack it 
would act as the two poles of a magnet 
and the filings would form each side 
of it. They abandoned this, however, 
for the old plan of painting the axle 
with a thin coat of whiting and letting 
any oil in the crack discolor it as it 
worked out. This still seems to be the 
usual method. 
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Carrying Millions a Day 


The Brooklyn-Manhattan Transit 
Company, one of three New York 
rapid transit systems, operates 323 
miles of subway and elevated lines 





in the boroughs of Brooklyn, Manhattan and Queens. In 2,076 passenger cars, the 
system carries more than a half billion passengers a year over its rapid transit lines 








RAPID TRANSIT 


MAINTENANCE 
REQUIRES SPEED 


FRANK C. HUDSON 


yg oe mileage of a metropolitan 
subway system does not compare 
with that of a trunk railroad, but the 
car mileage reaches an astonishing fig- 
ure. Consistent, on-time performance 
is the heart of mass transportation by 
sub-surface lines, and the maintenance 
of motive-power equipment is a real 
job. On the BMT line driving motors 
are subjected to severe and intensive 
use, particularly on the grades where 
the tracks emerge from tunnels to cross 
the East River bridges. Consequently, 
a carefully computed schedule of regu- 
lar overhaul must be adhered to in 
order that road failures will be reduced 
to a minimum and operating schedules 
maintained as closely as possible to a 
record of 100 per cent on time. For 
these reasons, the Coney Island Shops 
of the New York Rapid Transit Corpo- 
ration are maintaining an extensive 
schedule of motor overhauling to in- 
sure serviceability of the equipment. 

Driving motors are of two general 


Fig. 2—Two plates are bolted to the frame 

at the bores for the armature-bearing hous- 

ings. These plates have stub shafts that en- 

gage V-blocks in the yoke arms of the fix- 

ture, thus holding the two bores at the 
correct center distance 
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types, split frame and box frame. Overhaul at scheduled intervals includes re-machining in 
[hese require somewhat different treat- 

ment in the shop but the major opera- heavy, well-designed fixtures that assure correct align- 
tions are much the same. Both ends 
of the split-frame type are built up by 
are welding in the bore that holds the 
bearing housings. The two parts of 
such a frame are seen in Fig. 1. After 
welding the two parts are bolted to- 
gether, as seen in the background, and 
they are ready for reboring and such 
other machine work as may be neces- 
sary. It so happens that the machin- 
ing operations shown are on box-frame 
motors but the methods are quite simi- 
lar in both cases. 

It is important that center distances 
be maintained between the armature 
shaft and the axle bearing in order to 
secure proper meshing of the driving 
pinion and its mating gear. So the 
motor frame is mounted on the boring 
machine on a substantial fixture that 
carries the frame from its armature 
bore and insures that the boring bar 
and frame are in alignment. This fix- 
ture, Fig. 2, not only centers the motor 
frame but the support or gage plate A 
on which two pads rest insures the 
proper vertical height of the axle bear- 
ing. There is also a special fixture, not Fig. 1—These split-frame motors require building up by welding only 
shown, that bores both holes at the in the bores for the armature-bearing housings 
same time on certain motors where this 
method helps to insure alignment. 

Another operation is the replaning of 
the axle-bearing caps and seats, this 
being done on the large openside ma- 
chine in Fig. 3. Here again the frame 
is centered from the armature bore by 
spiders at each end. These spiders are 
mounted on a substantial bar and sup- 
ported at each end by V-blocks in 
heavy angle plates. 

Stud holes for the caps are retapped 
under a large radial as in Fig. 4, while 
the frame is supported in the proper 
position by the brackets. After retap- 
ping, the studs are also driven by the 
same radial and at the same set-up. 

On motors of this type the arma- 
ture-bearing housings on each end are 
separate and bolted to the frame. In 
spite of care in machining the three 
parts separately it was very difficult to 
secure as perfect alignment as desired. 
This difficulty has now been overcome 
by the use of the very ingenious line- 
boring operation seen in Fig. 4. Both 
armature-bearing housings are ma- 










ment of the bores 
































































Fig. 3—There is nothing flimsy about this 
set up for replaning the seats for axle bear- 
ing caps. Because of the angle at which 
these seats are placed, the spider of the fix- 
ture is held by capscrews A disposed at 
different heights on fixture end brackets 
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chined separately as before, but after 
being bolted in place they are finish 
bored as indicated. The supports for 
the boring bar are very carefully cent- 
ered on each end housing and clamped 
in position without distortion. In this 
way each support or bearing acts as an 
accurate guide for the bar itself. 

The bar carries two fly cutters, one 
for each bearing. At the left is a long 
screw that acts as a feed, this being 
covered by a pipe, which is locked in 
place by the bayonet joint seen at the 
left near the motor frame. When the 
bar is set up ready for operation, the 
nut at the extreme left is closed on the 
feed screw and the bar is rotated by 
the air motor at the right. It takes 
but a very short time to bore both 


bearings in this way and the method, 
in connection with the care taken, in- 
sures such perfect alignment that no 
further trouble is experienced from this 
source. 

For handling the motors during the 
various operations of making the elec- 
trical connections and similar work, 
the shop management has taken a leaf 
from automobile-motor-shop practice 
as can be seen in Fig. 5. The two steel 
plate flanges are bolted to the ends of 
the motor frame and the crane de- 
posits the whole thing, resembling a 
spool, on the stands shown. These 
stands have rollers that enable the 
workman to turn the spool into any 
position that may be convenient for 
the work to be done. If desired he can 


Fig. 5—Two flanges bollt- 
ed to the end of the mo- 
tor frame allow rotation 
in the stand while elec- 
trical connections are as- 


sembled 


Fig. 4 (below)—Line 

boring of the armature- 

bearing holes is carried 

out’ with a bar rotated 

by the air motor at the 
right 


lock the spool against turning by 
means of the lever in front. This has a 
ratchet that makes it easy to turn the 
notch under the edge of the spool and 
hold it until it needs to be turned 
again. 

It will also be noticed that there is a 
drawer under the stand for holding 
such tools as may be needed in this 
work. This unit is one of the many 
time-saving devices seen in the plant. 

Another feature of interest in this 
shop is the painting of all belt and 
gear guards, a striking shade of red be- 
ing used. The rest of the machines 
are well painted in a darker color, and 
the contrast is pleasing and effective. 

Floor lines for limiting the placing 
of material to insure open aisles, 
abundant crane service, and steel fore- 
men’s desks that are really elevated 
offices are among other features of this 
modern shop. 


A Universally Used Tool 
JOHN R. GODFREY 


Probably no development has found 
such universal shop use as the cutting 
torch and the welding by both flame 
and are. I have found them in far 
off Korea and the smallest shops in 
this and other countries. The other 
day I found a torch cutting job in the 
repair shop of a phosphate mill not 
far from the Gulf of Mexico. Flanges 
for 10 in. pipe were being cut out of 
34 in. steel plate, then turned in the 
lathe and drilled. The pipe was welded 
into the flanges and all sorts of odd 
angle elbows were being made as 
needed right on the spot. We shall 
never know how much real money has 
been saved by the use of these cutting 
and welding tools. 


> ——_ 


Self-Adjusting Brakes 


Two officials of the Birmingham 
Corporation Omnibus Department have 
recently invented brakes that adjust 
themselves as wear takes place, ac- 
cording to Industrial Britain. The in- 
vention makes manual brake adjust- 
ment unnecessary throughout the life 
of the brake linings. Every bit of wear 
is taken up automatically and a con- 
stant clearance is maintained. The ap- 
paratus adjusts itself to wear in the 
linings of as little as 0.0003 in. An- 
other important feature is that correct 
brake adjustment is maintained on 
each wheel irrespective of any varia- 
tion in the regular wear of the differ- 
ent linings. 
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Tabking Shop 


Concerning Foremanship 


It used to be a mighty important 
job—that of foremanship. The fore- 
man was really the FOREman, man- 


'M FOREMAN 


YESSiR 





agement’s top sergent. He carried out 
the policies and intentions of the gen- 
eral manager and often had a hand in 
formulating them. He was a big man 
in shop and in the community. His men 
respected him, feared him a little when 
he was righteously gruff, because his 
power to hire and fire was unrestricted. 


Then came a change. Industry 
changed; new machines and new 
materials entered the shop. The 
old line foreman’ seemed _ old 
fashioned. How could he know of 
these new things, of scientific man- 
agement, of the latest theories on 
premium plans, of the _ correct 
scheduling of work to machines, of 
proper feeds and speeds to fit the 
modern tempof These were too 
much for the foreman. They be- 
longed to “technical’ men who 
got their knowledge in technical 
schools. 


And so the foreman’s old duties were 
functionalized. One by one he was 
shorn of this activity and that, until 
all there was left was to make his de- 
partment go—or, as General Motors’ 
Knudsen has said, to catch hell if it 
didn’t go. He still had that responsi- 
bility but no control of the functions 
upon which a smooth-running depart- 
ment depend. 

The foreman’s job was still to retain 
for the company the loyalty of his men 
—men not of his selection, but men 
scientifically picked by a personnel de- 
partment. That vital element in every 
man’s job, his pay envelope, was be- 
yond the foreman’s control. Rates 
were rationalized and modified by 
countless and sometimes complicated 
bonus systems. His men were quick 
to sense the foreman’s reduced role in 
management and acted accordingly. 
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Not all shops went so far in 
stifling their foremen’s powers of 
leadership. The small shops were 
smarter than the larger ones in 
this respect. Their managements 
were closer to the true picture and 
under no illusions as to theory vs. 
practice in running a shop. 


Now belatedly the big concerns are 
making an about face. They see again 
that the foreman is the front line of 
management and that he must be a 
key man. 

The personnel departments, routing 
and rate-setting departments, and all 
the other trappings of modern shop 
control are not scrapped or even cur- 
tailed. But they are put in their 
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proper perspective as tools of manage- 
ment and as tools of the foreman. 


Many of the foreman’s old duties 
are being restored. He is being 
given a chance to learn the whys 
and wherefores of the trends in 
management, to cull the good from 
the bad and to keep abreast of cur- 
rent developments in machines and 
metals. A good thing for industry, 
this restoration, and one that will 
aid management more than any- 
thing else in today’s problems of 
personnel and production. 


Safety Through the Night 


A slightly expurgated memo from 
the night shift supervisor to the main- 
tenance foreman of a large automobile 
company read as follows: 


Dear Ted: 


I would suggest that another couple 
of lights be fixed on the Motor Com- 
pany A-frame to light the path to the 
paint house. I went up tonight to in- 
spect a leak that had developed, and 
walked, as per notice, along the duck 
boards and went end over elbow over 
the blankety-blank truck, whereby I 


sustained a partial fracture of the left 
ankle and knee cap and a complete 
rupture of my usual sang froid. But, 
worst of all, I have lost my complete 
faith in the efficiency of the Main- 
tenance Department, which has hither- 
to foreseen (after having them pointed 
out) all the requirements of the Night 
Shift staff. 

I am sure this appeal will fall on 
sympathetic ears and I resign myself— 


hurt in mind and body, suffering pain 
most exquisite—to your good offices. 
Yours, 


Bill. 


P.S.—By morning that particular 
truck will have about reached the roof 
again after an eight-hour excursion in- 
to the stratosphere. 


P.P.S.—If you can’t put up the lights, 
for Pete’s sake paint the dumb thing 
with phosphorescent paint or fit it with 
a tail light, so no other poor clumsy, 
trusting biped will fall over it. 


Coming from far-off Australia, 
the above correspondence indicates 
that a sense of humor prevails over 
human weaknesses the world over. 
We hope that by this time Bill has 
recovered both epidermis and sang 
froid, and that the offending truck 
is aglow with a fresh coat of phos- 
phorescence and equipped with a 
tail light. Local maintenance de- 
partments please note 


The Editors. 
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DIE DESIGN 


E. G. MARSHALL 


Master Mechanic, Charleston Works 
The American Fork & Hoe Company 


X—High-production broach- 
ing dies require: (1) quality 
construction to resist wear, 
and (2) effective clamping 
of the work to prevent tool 


breakage 


and 





DIE MAKING 


Pes broaching is faster and 
cheaper than milling for certain 
operations. At ordinary press speeds, 
the cutting speed may be too high, 
necessitating the slowing down of the 
ram. Even so, an output of 500 pieces 
per hour is not uncommon. The dies 
must be well designed to prevent 
breakage or undue wear. Adequate 
clamping must be provided for the 
part. Wear-resisting back-ups for the 
broaches are particularly important 
because the broaches cut on one side 
only in many cases, and therefore the 















































Front Plan of Die 







































sideward thrust must be absorbed. To 
secure the best finish use as many 
teeth in the broach as possible, con- 
sistent with its length and the chip 
clearance required. 

An example of broaching tools for 
high production is shown in Fig. 43. 
This die is used for broaching two 
flats on each end of a *s-in. cold-rolled 
shaft. The flats measure #2 in. across 
and this distance must be held to a 
limit of plus or minus 0.001 in. Pro- 
duction obtained was 500 parts per 
hour. 

















inverteo Plan View of Punch 


FIG.43 
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oO Fig. 43—As the clamping lever is pushed 











in, the clamping member rocks and pushes 


the work down in the die 
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The shaft is located by the round- 
bottom grooves A and the pins B and 
(. The second pin is a spring plunger 
type. Clamping is effected in the fol- 
lo When lever D is 
oved toward the die, the hardened 
tud F rides up on the incline of the 


ving manner: 
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broach on each side. The length of 
the block should be the over-all length 
of the shaft, and the length between 
the shoulders should be the same as 
on the shaft. 

The end locating blocks M guide the 
sides of the broaches and should wear 
well. Therefore they are made of tool 
steel, hardened and ground. 
and dowels locate and fasten them to 
the lower member. The width of these 
blocks is the same as the center block 


Screws 
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Fig. 44—Because the broach- 
ed flats must be in accurate 








hardened block G. Since the clamp 
E is pivoted on the shoulder screw, the 
clamping end is caused to bear down 
on the work as stud F rises on the in- 
cline. When the lever is pulled away 
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from the die, the clamp moves back 
and the part is ejected from the die 
by block I. 

In this die considerable provision 
was made for wear strips and effective 
clamping of the various components. 
Block K is the main die block. It is 
of tool steel and is shaped a little over- 
size to allow for finishing. Mailing 
operations consist of the slot in the 
center for the ejector block, the groove 
for the part, and the tongues L milled 
on the ends to support the flats ad- 
jacent to the cut. Dowel holes are 
drilled and reamed, allowing metal for 
lapping after hardening. The tongues 
L must fit and support the part so that 
no bad burr will be left after broach- 
ing. The screw holes are tapped 0.003 
in. oversize. The block is then hard- 
ened and ground all over. The width 
of the block is equal to the width 
across the flats plus the width of a 
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relationship to the milled 

flat, two clamping move- 

ments are secured from a 

variation of the mechanism 
in Fig. 43 


and they are spaced from the center 
block a distance equal to the width of 
of the broaches. 

Side clamp blocks N are made of 
machine steel but all wearing parts are 
protected by tool-steel inserts. Thus, 
the tool steel blocks O back up the cut 
of the broaches and can be ground on 
the face as they wear. They are 
clamped against the inner blocks by 
the setscrews shown. Clamp screws 
pass through blocks’ K and N to hold 
them as a unit. The clamp bolts and 
the nuts are made of drill rod and 
hardened. Clamp E is made of case- 
hardened, cold-rolled steel. 

On the upper member the broaches 
P are clamped by the blocks R. The 


latter are made of tool steel hardened 
and ground all over. 
mounted 


The spacer S is 
between the broaches and 
governs the width of the flat produced 
on the part. The remaining clamp 
blocks for the upper member are made 
of machine steel. They support the 
back-up blocks T which are made to 
clamp the broach by means of set- 
These back-up blocks are 
made of tool steel hardened and 
ground. Needless to say, all of these 
blocks must be attached to the upper 


member in correct 


screws. 


relation with the 
lower member. 

A somewhat different clamping ar- 
rangement is required when the shaft 
has a flat milled for nearly the entire 
length, and the small broached flats 
on the ends must be parallel to the 
long flat. Fig. 44 shows the mech 
anism. It is made so that the shaft 
is clamped first with the long flat 
against the clamping block J and is 
then pushed down into the 
shown in the end view at K. 

Clamp made strong 
enough so that when the hand lever is 
pushed inward, stud B acts as a pivot 
point. Thus, link C is caused to move 
outward and to pull one end of rocker 
arm D outward. The other end of D 
swings inward and clamps the work 
against the locating block I. 

When the force exerted on the lever 
overcomes the spring tension, members 
C and D become rigid in effect. The 
lever then pivots on bolt L and moves 
clamp F inward. As in Fig. 43, a 
hardened stud B rides up an incline 
block. Since the clamp is pivoted by 
the shoulder screw G, it exerts down- 
ward pressure on the work. At M is 
a ball detent to stop the hand lever 
in the loading position. 

Another type of broaching die is 
shown in Fig. 45. It cuts internal 
teeth in a cup for a variable line-space 
mechanism on a typewriter. The teeth 
are milled with a 90-deg. cutter set at 
0.010 in. depth. As the teeth must be 
concentric with the hole, the part is 
located by a pin in the hole and the 
broach has a pilot. Because of the 
difficulty of disposing of chips only a 
one-tooth broach could be used. The 
angle on the end of the broach curls 
the chips. 

Die block A is made of tool steel. It 
is shaped to size and the center hole 
bored and reamed. Screw and dowel 
holes are put in and the block is hard- 
ened. Locating pin B is made of drill 
rod and hardened. One end is ground 
a drive fit in the die block and the 
other end is made 0.0005 in. smaller 
than the low limit of the hole in the 
part. 

Broach C 


groove 


spring A is 


is made of water-harden- 
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ing tool steel and turned from square 
bar stock. The teeth are milled as 
shown in the enlarged section. It is 
screwed and doweled to the upper 
member. Stripper D is made of tool 
steel and hardened. It holds the part 
down firmly on the die block before 
the broach starts cutting and strips 
the part after the cut is finished. It is 
held under pressure by the spring F, 
and retained in position by the 
shoulder screws G. The two limit posts 
H are made of tool steel and are drive 
fit in the upper member. The ends 
are ground to length so that they hit 
the die block before the broach bot- 
toms in the part. 

Rather complicated clamping ar- 
rangements are necessary in the 
broaching die shown in Fig. 46, be- 
cause of the nature of the work. This 
is a screw-machine part requiring flats 
to be broached on opposite sides of two 
different diameters. Location of the 
work is effected from the large diam- 
eter head. It is clamped against the 
shoulder A in the die block insert by 
clamp B and in addition is located 









Fig. 46—Two distinct clamping mech- 
anisms are required for the screw- 
machine part shown; first, endwise 
location is obtained by a lever clamp 
pushing the head of the part against 
a shoulder in the die insert; second, 
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Fig. 45 —T oi. Pilot - /. lengthof 
g. 45—Tee are punch 

broached concentric with 

a hole in a cup by locat- 0.0/0"dleep 





ing the part from a pin 
and guiding the broach 
with a pilot 
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Front Plan of Die 
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sidewise location by a spring-actuated 
clamp that comes down ahead of the 
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broaches and forces the part down in- 
to a contoured seat in the die insert 








Front Elevation 
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being drawn down and 


sideways by 
clamped in a radius by means of the 


spring-actuated clamp L. Clamp B is 
set by hand, but the clamp LZ does not 
come into play until the ram descends. 

These dies are built up on a stand- 
ard purchased die set. Both the upper 
and lower members are made in sec- 
tions to reduce machining costs. Sec- 
tions D, F and G of the lower member 
are made of tool steel, hardened and 
ground all over. They are screwed and 
doweled to the lower member, and 
clamp bolts hold the sections together. 

\ die insert is required for this type 
of broaching, and is indicated on the 
side elevation. One end of the die in- 
sert is located by section D and the 
other end by the sections F and G. It 
is made of tool steel hardened and 
ground, and is a drive fit in the as- 
sembled die sections. The top is ma- 
chined with a radius to fit the part, 
and the width is made 0.002 in. under 
the low limit for the broached flats. 
Sideward thrust of the tools is taken 
by two wearing blocks H. These are 
made of tool steel. When worn they 
are ground on the face and correct 
location again attained by clamping 


them against shoulders in the die sec- 
tions. Setscrews on either side of the 
lower member accomplish this purpose. 

Finger clamp B is made of tool steel, 
and pivots on a pin in the slide block 
J. Pin K prevents the finger clamp 
from rising off the incline. The end 
of the clamp is made so that it clamps 
a low-limit part just before binding be- 
tween the pin and incline. If B should 
act too soon it would raise the part 
up. A cam and lever actuate the slide 
block. 

Clamping the work down in the 
radius of the die insert is accomplished 
by the mechanism shown in the side 
elevation. The front end of clamp L 
is machined to fit the contour of the 
part, and two holes clear the broaches 
in all positions. The rear end is piv- 
oted in a bracket, and a long spring 
holds the clamp down on the part. 
As the upper member rises the nut M 
limits on the shoulder in the bushing, 
and as the clamp rises farther the 
clamp is raised. Pin N in the clamp 
connects the eyebolt above and the U- 
bolt below. An adjusting nut on the 
eyebolt controls the amount of travel 
of the clamp. 
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Paint Aids the Storekeeper 
THOMAS O. FORD 


No wonder the storekeeper in many 
manufacturing plants suffers a chronic 
headache. There are literally hundreds 
of steels of various carbon and alloy 
content on the market, and new ones 
are being added each year, to say 
nothing of the many non-ferrous metals 
and their alloys which are in common 
use. 

Even in a plant that is careful to 
standardize on certain § specifications 
and carries in stock only such bars as 
are needed currently in turning out its 
products, the job of keeping the many 
materials separate is difficult. If the 
storekeeper issues a low carbon steel, 
when a high alloy bar is called for, it 
may be noticed in machining, or in 
some cases it may go right through to 
the heat-treating department before 
the error is discovered. Then a tell- 
tale Rockwell or Brinell test will show 
up the difference, and analysis will in- 
dicate the issuance of the wrong stock. 
By that time the job is late, the work 
is spoiled and all the time spent in ma- 
chining and treating is lost. 

Painting the ends of bars with dis- 
tinctive colors has long been used as 
a means of material identification. But 
often one or both ends are cut off, and 
then the identity of the stock is lost. 
It is not uncommon to have a bar re- 
turned to stock for credit after a few 
pieces have been cut off of it without 
leaving any means of telling just what 
the material is. 

Brown & Sharpe’s remedy for this 
—one which simplifies their storekeep- 
er’s task—is to paint the bars full 
length. Ordinary housepaint is used. 
The bars are painted in lots as received 
from the shipping platform and before 
stowing in the steel racks where the 
stock is kept before being issued to the 
machining departments. Steels com- 
monly used or those carried in small 
sizes are painted a solid color. Others 
are painted with stripes, using two dif- 
ferent colors. The film is kept rela- 
tively thin so when the stock is put 
into the machine it will not become 
loose in the chuck. 

Each machining department and the 
storekeeper has a color chart, prom- 
inently displayed. This safeguard has 
proved effective in preventing mate- 
rial of incorrect analysis from getting 
into the product; unused lengths re- 
turned to the stockroom are readily 
sorted out and placed in their proper 
compartment. The saving in time, 
spoiled work, and wear and tear on 
the storekeeper’s nerves is well worth 
the slight additional cost involved. 
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Editor 
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John B. Thomas, Westinghouse inspector, 
with one of his giant micrometer calipers 






































| realize the extent to which the advent of the 
electric motor affected the different factors of powe: 
transmission. In our own shop the little Corliss engin: 
drove a jack shaft from which a fairly heavy belt 
wandered around a right angle, by means of the now 
practically obsolete “muley” pulleys. The engineer was 
a not too responsible young man who was invariably 
later than he should have been, in spite of his living next 
door to the shop. He would let the engine stop on dead 
center all too often, and in his hurried efforts to get 
started in the morning, he frequently “rocked” the en- 
gine the wrong way. The belt came off—and then all 
hands hustled to the engine room to get it on again. 

Huge pulleys with grooves for rope drives were also 
quite common in many plants those days. The slow 
speed Corliss or similar engine would drive a pulley or 
flywheel, occasionally as big as 40 ft. in diameter. The 
ropes frequently drove a pulley in another building, per- 
haps 200 ft. away. Sometimes there was a continuous 
rope which wrapped around the pulleys the required 
number of times and had an idler pulley or sheave, with 
a single groove, that took up the slack due to different 
atmospheric conditions. This idler was usually counter- 
weighted and had quite a travel to compensate for the 
change in length of the whole rope. 

As I recall it, this was known as the American system 
in distinction to the British method of having separate 
ropes for each groove. The respective merits of the two 
systems were hotly disputed. Uniform tension was 
claimed for the American system, with the disadvantage 
that a break in the rope cut off all power. The advan- 
tage of the other was that one or more ropes could break 
without complete shut-down, but uneven tension and the 
splicing of so many ropes were held against it. 

Turning these huge pulleys was a problem. They were 
usually done on a pit lathe that would swing the whole 
wheel, which was built in at least two parts, often more. 
A pit lathe I remember clearly was in the Poole & Hunt 
shop, outside of Baltimore, perhaps 40 years ago. It was 
a pit about 25 ft. deep, wide enough for the widest rim 
likely to be needed and long enough for the complete 
diameter of the wheel to be turned. On one side of the 
pit was a heavy lathe headstock with a tailstock oppo- 
site. The tool carriage was supported on a heavy plate 
that spanned the pit and could be moved to any posi- 
tion to suit the diameter of the pulley. When so placed 
it was fed across the face for a plain or crowned pulley, 
or located at points to give proper spacing to the grooves 
for the ropes. Such work, when needed, is now done on 
a large boring mill. 

Slow speed was a characteristic of the early Corliss 
engines. The huge engine at the Philadelphia Centennial 
in 1876 made about 12 r.p.m. and is credited with hav- 
ing inspired Dom Pedro, emperor of Brazil, to remark 
that this was about the rate of revolutions in his own 
country. 

There were, however, ardent advocates of high speed 
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CENTURY 


engines, such as Charles T. Porter, who 
was one of the older men who were 
very kind to me as a youngster in engi- 
neering. Porter, with Samuel Colt, of 
firearms fame, was responsible for a 
most unusual installation in the old 
Colt’s armory in Hartford. Colt con- 
ceived the idea of having no pulleys on 
the line shaft, but instead to make 
the shaft itself large enough to drive 
all machines directly from it. His 
shop was long and narrow. In the 
center he placed a vertical Porter-Allen 
engine that was coupled direct to the 
line shaft and drove it at engine speed. 


Simplifying Pulley Changes 


The shaft was made of hollow cast 
iron drums, of about 12 in. outside 
diameter, and necked down at suitable 
intervals for the bearings. Belts from 
this center shaft reached in both direc- 
tions to countershafts on the ceilings 
at each side of the shop, driving from 
the shaft itself. Colt’s idea was to 
avoid the trouble of putting pulleys at 
various points and probably changing 
them occasionally. For it must be re- 
membered that this was before the day 
of the split pulley, and putting on a 
new pulley was quite a job. It in- 
volved taking off at least one coupling 
between shaft lengths, taking off as 
many pulleys as necessary to put the 
new one where it was needed, and then 
replacing all pulleys and couplings. So 
the idea wasn’t so bad as it sounds. 

Unfortunately for such ideas, shop 
methods and practices do not stay put. 
Higher speeds become desirable and 
the large shaft that was to serve as a 
pulley had to be enlarged, or lagged, in 
various places. It is my impression 
that split enlargements were devised 
for this purpose. The shaft that was 
supposed to be uniform and pleasing to 
the eye became about as unsightly as 
can be imagined. It was original at 
least. 

Electrical machinery brought a great 
change in engine building. The high 
speed, direct connected steam engines 
for driving generators (we called them 
dynamos at first) then came into be- 
ing. Among them were the Arming- 
ton-Simms, the Ball, the Buckeye, the 
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1X—Even after 50 years of observing mechanical progress a 


veteran editor gets new thrills from current developments. 


No wonder it has been so hard for the Technocrats and the 


New Dealers to dampen the ardor of Americans for the 


machines that have made their country great 


Westinghouse single-acting engine, and 
others. This Westinghouse engine was 
an early attempt to build machinery of 
this type in quantity and sell it at a 
low price. It was in connection with 
this engine that I met William Bole, 
superintendent of the Westinghouse 
Machine Co., in their first shop in 
Pittsburgh before the turn of the cen- 
tury. Bole was a fine specimen of shop 
superintendent, who passed out at an 
age that was far too young for one of 
his kind. Here, too, I met John B. 
Thomas, a frequent contributor to the 
American Machinist and one of the 
early inspectors in machine shop work 
who made a real study of his work. 
Mr. Thomas was active for many years 
after the Westinghouse Machine Com- 
pany became part of the Westinghouse 
Electric & Mfg. Co. He gave much 
thought to advancing inspection and 
tool control methods, passing on not 
sO many years ago at a ripe old age. 
Some of his work has been carried on 
by my good friend Francis Walters, 
who is now nearing the retiring age 
himself. 


A Roving Commission 


The Wheelock engine shop, in 
Worcester, Mass., where I worked in 
1892-93, was a successor to that of old 
Jerome Wheelock whose design of 
engine was inspired by the Corliss. 
The equipment and management was 
typical of many of that period. I had 
a sort of roving commission to see 
what could be done to improve produc- 
tion methods. No one ever had a 
greater opportunity. The only ap- 
proach to a jig or fixture were a few 
manila paper templets for flange bolt 
holes. There were, to be sure, but few 
parts made in sufficient quantity to 
warrant jigs. But parts of the valve 
gear were being hand fitted, with the 
result that no two were near enough 
alike to be called interchangeable, so 
a few jigs were in order, and were put 
into use. 

In those earlier days methods 
were generally hard to change, and 


cooperation was at low ebb, with a few 
notable exceptions. The superintend- 
ent was a likeable sort but without 
much idea of shop methods. Knowl- 
edge of which foundries had _ the 
different patterns was one of his qual- 
ifications, as records were few and far 
between. The foreman ran the shop 
and resented the introduction of new 
ideas, especially when proposed by 
youngsters. Because the head drafts- 
man was also a young man together 
we managed to put over some changes, 
but not without such serious opposi- 
tion as not facing engine beds to draw- 
ing dimensions so as to upset our pre- 
cut valve rod length. Previous prac- 
tice had been to cut valve rods to fit 
after the engine was assembled 


Cylinder Wear 


Although it is a far cry from the old 
Wheelock engine to the modern auto- 
mobile motor, one at least of the old 
differences of opinion still exists—the 
kind of surface that wears best in a 
cylinder. The usual practice was to 
rough bore the cylinder with a star- 
feed bar, and then finish bore with a 
tool that gave a fairly smooth surface. 
Some chief engineers, however, insisted 
on our leaving tool marks in the bore. 
They also wanted tool marks on the 
piston rings. The theory was that 
they wore in better. These men were 
willing to wear out the: first set of 
rings in a comparatively short time, 
claiming that with the surface thus ob- 
tained the next set of rings would last 
almost indefinitely. 

Present-day practice in automobile 
motors indicates that with present 
metals and methods, the old theories 
can be forgotten entirely. In reality 
there is little that we can compare. 
The old cylinders were probably far 
from round. The weight of the piston 
on the lower side of the cylinder and 
the more or less uncertain lubrication, 
were entirely different from modern 
practice. Present-day single-point bor- 
ing and honing gives a far greater ac- 
curacy than we ever dreamed. 
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WHAT Do You Know 


About BABBITT? 


A. HOYT LEVY 


Vice-President, 
United American Metals Corp. 


Few engineers have more than a su- 
perficial knowledge cf babbitt metal in 
any of its phases. 

It is not difficult to find the reason 
for this sorry condition. The engineer 
looks for information to the manufac- 
turers of the products he uses. While 
the babbitt manufacturer may be thor- 
oughly competent in babbitt knowl- 
edge, he knows little about engineering 
problems as they relate to bearings. 
Babbitt manufacturing is a_ business, 
not a science, and the narrow profit at 
which babbitt is sold would not begin 
to pay even a large manufacturer for 
investigating the practicability of dif- 
ferent babbitt formulas to meet the 
many different conditions under which 
bearings operate. It devolves, there- 
fore, upon the engineer to do his own 
research work in the babbitt line. The 
alibi of the engineer is that he is so 
engrossed with his numerous mechani- 
cal problems that he is unable to give 
the subject the consideration it merits. 
He knows what he wants from a bab- 
bitt but is hazy on how to obtain it. 
And so he continues to follow tradition 
blindly, taking for granted all sorts of 
time-worn formulas and _ out-worn 
theories since the day of Isaac Babbitt. 

No one knows better than the bab- 
bitt manufacturer how widespread this 
ignorance is both among engineers and 
mechanics. For example, it is not un- 
common for an engineer to attach un- 
due importance to brinell hardness in 
his selection of a babbitt metal. A 
dozen different alloys can be made to 
meet the specified brinell, but most of 
them would be unsuited to the pur- 
pose. Again, it is common practice 
among engineers to specify a high lead- 
base babbitt with a copper content far 
above the possibility of the lead taking 
in that much copper without separa- 
tion upon remelting. But perhaps the 
sorriest joke is that fine old phrase, “to 
be made of prime, virgin metals,” im- 
possible of verification unless the buyer 
is present during the babbitt manufac- 
ture. 

The dread arises that I might be ex- 
pected to offer a remedy, but here is 
where I duck behind my constitutional 
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rights. I am willing, however, to risk 
one suggestion. Engineers should 
awake to the realization that though 
bearings are but a small part of a ma- 
chine, they are important enough to 
command a far more personal interest 
than they are getting. I am willing to 
risk the opinion that if engineers will 
show a real inclination to learn by 
closer contact with the babbitt manu- 
facturers, and if they will agree that 
babbitt metal is something more than 
a “so-much-per-pound” product, they 
will find that the babbitt manufactur- 
ers will be glad to exchange knowledge 
and cooperate in the interest of me- 
chanical progress. 


Small Shops and 
Apprenticeship 


A. W. FORBES 
Forbes & Myers 


Where do executives of large plants 
get the idea that small shop managers 
do not consider themselves able to 
train apprentices? Quoting from J. E. 
Goss’ article Training Must Be Spe- 
cialized (AM—Vol. 80, page 7), 
“Some of the smaller shops have done 
nothing about training apprentices be- 
cause, as they say, they do not have 
the facilities for all-around courses.” 
And again from a report of the 
National Industrial Conference Board, 
“Small plants, as a rule, believed that 
they had not the facilities for conduct- 
ing apprenticeship courses.” 

I have heard similar statements re- 
peatedly, always from men associated 
with large plants. I have also talked 
with managers of small plants and have 
never found one who took this atti- 
tude. But there are reasons why the 
small plants do not conduct appren- 
ticeship training. There are some who 
see no need for apprenticeship. Some 
heads of small plants have denied that 
there was ever any difficulty in finding 
men having the kind of training they 
wanted. They say that the difficulty 
others have is because they do not 
treat their men right. Why should 
they train apprentices when there is no 
need? 





Another type of small plant manager 
sees the need, has confidence in his own 
ability to train apprentices, but is un- 
willing to submit to government regu- 


lations. It is a recognized fact that 
these regulations have been made in 
such a way as to discourage apprentice- 
ship. The attitude of this type of man- 
ager may be described as follows: “I 
can compete with the other fellows in 
getting their best men, so why should 
I worry about the number of young 
men who are walking the streets? It 
is not my lookout. It is up to the 
social reformers who put on the re- 
strictions. Any time the public cares 
enough about the welfare of the young 
people to take off the restrictions and 
send the boys to me, I will give them 
a good training.” Some of these man- 
agers are extreme in their condemna- 
tion of the treatment these boys are 
getting, but they take the attitude that 
it is none of their business. 

Still another type of small plant 
manager is the one to which I belong. 
We see the need for apprenticeship and 
we are ready to train apprentices in 
spite of the restrictions, but we find no 
qualified applicants. We are not will- 
ing to give our time in trying to train 
the discards from the school system. 
We feel that we are offering a superior 
opportunity to the boys and we de- 
mand that the applicants shall have 
demonstrated their ability to make 
good elsewhere. We demand that they 
show they are worthy of our efforts. 
But all of this group choose the school 
instead. Many small shop managers 
have observed the lack of apprentices, 
but have also observed that desirable 
boys do not want apprenticeship and 
they have stopped offering it. 

Of the three groups there is probably 
nothing that can be done to get the 
first group to train apprentices. With 
the second group the remedy is more 
simple. The restrictions should be re- 
moved and apprenticeship should be 
encouraged. It is not reasonable to 
ask managers to take apprentices when 
the public, through its legislature (and 
largely through public opinion) takes 
the attitude that permitting appren- 
ticeship is a favor to the employer 
which can be restricted by obstruc- 
tions, penalties and threats of further 
restrictions. With the third group we 
need to present the advantages of ap- 
prenticeship to the boys and _ their 
parents. The small employer is not in 
a position to advertise the opportuni- 
ties he offers sufficiently to overcome 
the prejudice caused by the extensive 
school propaganda. The boys today feel 
that to accept apprenticeship would 
mean to abandon their ambitions. 


AMERICAN MACHINIST 











TIEROD TIGHTENING 


Rules for finding the amount necessary to 


tighten tierods must take into account the 


compressive stress in the frame members as 


well as the tensile stress in the bolts 


ENERAL tendencies in the ma- 
chine building industry lean to- 


wards more efficient, more precise, 
more powerful and, consequently, 
heavier and larger machines. For ex- 


ample, we now see rolling machines 
built to roll strip steel 100 in. and 
wider, power presses to stamp com- 
plete automobile side panels and tops, 
welding machines to weld a complete 
automobile body, and milling machines 
to surface several motor blocks at a 
time. Even the components of these 
machines are getting too large and 
heavy for casting and machining in 
one piece. Hence, the tendency of 
building such machines in either a 
lighter welded-steel construction or in 
a built-up frame construction where 
the components, welded or cast, are 
rigidly held together by tierods passed 
through the whole frame. 

The calculation of these tierods pre- 
sents a problem to the designers of 
heavy machinery. The placing of these 
tierods under high initial tension ren- 
ders the calculation of the forces act- 
ing in the frame dependent on the 
deformations effected by these forces. 
If these deformations are not taken 
into consideration in the design of the 
built-up tierod frames, many mistakes 
will be made in the construction of 
the machines and will lead conse- 
quently, to costly breakdowns and de- 
lays in production schedules. 

It is hoped that by presenting here 
the method of approach for calculating 
and designing tierods for power presses 
a way will be shown for solving similar 
problems in other types of machines. 

Power presses were among the first 
machines where the built-up tierod 
frame construction was adopted. Figs. 
1 and 2 (p. 700) show a conventional 
type of built-up tierod frame press, 
where the crown, two uprights and the 
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bed are held together by four tierods 
passed through them. 

The following symbols for the com- 
ponents and the forces in the press 
frame will be used in the discussion: 


P =the nominal capacity of the 
press 
Ar = the cross-sectional area of a 
tierod at its weakest section 
A, = the mean cross-sectional area of 
an upright 
Lr = the length of the tierod 
L, = the height of the upright 
the tensile modulus of elasticity 
of the material in the tierods 
FE, = the compressive modulus of 
elasticity of the material in 
the uprights 
T. = the tensile strength of the ma- 
terial in the tierods at the 
elastic limit 
e = the amount of the elongation of 
the tierods in the assembling 
operation. 


ie 
| 

3 
ll 


Stresses in Press Frames 


Before calculating the stresses in 
press component, let us first ascertain 
the conditions existing in the presses 
under working loads. 

Presses are used for work of the 
most diversified character. The work- 
ing pressure in them is built up at the 
last quarter of a turn of the crank- 
shaft and, therefore, in a relative short 
space of time. Release of the pressure 
occurs at an even faster rate because 
the reaction of the work ceases when 
the slide of the press passes its lowest 
dead point. This occurs, for example, 
in bending, forging, embossing and 
coining work. In the case of blanking, 
piercing, trimming and “push through” 
drawing work this release occurs even 


more suddenly. The only conclusion 
of these characteristics of press work 
is that the press parts are subject to 
sudden energy loads. 

From the theory of resistance of 
materials it is known that within the 
proportional limits the unit 
caused by a sudden load may be twice 


stress 


as great as that caused by the same 
load when it is gradually applied. 

It is, therefore, self evident that all 
components of press frames should be 
‘alculated to withstand rigidly and 
with a good margin of safety static 
loads not less than double the rated 
capacity of the press. This provision 
will take care of accidental eccentric 
loads upon the frame of the press. 

In presses of the built-up _tierod- 
frame construction, the crown and the 
bed are supposed to be built as rigidly 
as possible and, therefore, the tierods 
and the uprights are regarded as the 
sole non-rigid and elastic members of 
the press frame construction subject to 
energy loads. 

Hence, the rigidity of a tierod press 
frame depends ugon the constructional 
dimensions of the uprights and the tie- 
rods, and upon the amount of tighten- 
ing of the tierods in the assembling 
operation. This tightening builds up 
tensional stresses in the tierods and 
compressional stresses in the uprights 
which hold all frame components rig- 
idly together, not permitting them to 
separate from each other under the 
severest working conditions. Other- 
wise, the alignment of the drive shafts 
and crankshafts with their bearings, of 
slides and of gibs would be impaired. 

The stresses in the tierods and the 
uprights, which must be built up in 
the assembling operation, while de- 
pending upon each other as in all 
statically indeterminate systems, can 
be found as follows: 
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Let us assume an assembled press 
frame of the rated capacity—P tons, 
in which all components are held with 
a force of 2P tons, insuring rigidity 
under energy loads up to P tons. Let 
us place under the slide a hydraulic 
jack, A, Fig. 1, and build up a pressure 
in it equal to 2P tons. The press frame 
will then cease to be rigid as there will 
not be any force in the press frame: for 
holding its components together. The 
distance, i.e. the length, of the tierods 
between the nuts and the height of the 
uprights will then be equal and iden- 
tical to same dimension before tighten- 
ing the nuts. in other words, under a 
static load in the press of 2P tons the 
amount of elongation of the tierods 
and the amount of the relief from com- 
pression (the elongation) of the up- 
rights will be identical. 

Let us call: 


4Y = the part of the force 2P of the 
hydraulic jack spent on length- 
ening the four tierods, and 
2Y = the part of the same force 
2P spent on the relief from 
compression in the two up- 
rights. 
4X+2¥Y=2P *2X¥+Y=P (1) 
Since the elongation of each tierod 
and that of an upright under their cor- 
responding loads are identical then, in 
accordance with the Hooke’s law, we 


must have*: 


X = P/(2+——-———— (3 


Le Ar Er 


With the values of all symbols in 
the right side of the last equation 
known, the actual values for Y and Y 
can easily be found. 

It is obvious that an identical dis- 
tribution of forces must be created in 
the press frame in the assembling 
operation in order to insure rigidity. 
This condition can only be achieved by 
the tightening of the nuts and thus 
stressing the tierods. The elongation 
of each tierod under created stresses 
must then be equal to the sum of the 
amount of the elongation of the tierod 
under its foree X and of the amount 


*The acceptance of the mean cross-sec- 
tional area of an upright “Aw” for calculat- 
ing the distribution of stresses in the press 
frame is permissible on account of the fol- 
lowing facts: (1) that the forces in the up- 
rights are acting axially ; (2) that the ratio 
of the width to the height in the uprights 
is usually kept low, and (3) that the up- 
rights are cast with cross plate braces thus 
forming a rigid rectangular strut. Never- 
theless, the compressive stresses in the 
cross-sectional areas of the uprights at the 
openings must be checked and kept well be- 
low the proportional limit for the material 
in the uprights. 
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of the compression of the upright un- 
der its force Y, namely 


a es Y Ein 
e= —— —— + — — 
Ar Er Res Ie 
and on the basis of the Formula 2: 
QX Lr 
¢ ee eee ton (4) 
{r Er 


This formula gives the amount of 
the necessary elongation (the strain) 
of the tierods by tightening their nuts 
in the assembling operation in order 
to insure the rigidity of the press 
frame. The stresses in the material of 
the tierods, due to this strain, must 
always be well within the limits of the 
elastic tensile strength of that material, 
namely 


where 7’, is the tensile strength of the 
material in the tierods at its propor- 
tional limit and “n” is the selected fac- 
tor of safety. 

The diameter of the tierods at their 
weakest point, i.e. at the root of the 
thread, must be then 

QnX 
Ar2--—— (6 
ie 

In the conventional power presses of 
the built-up, cast-iron frames with in- 
serted steel tierods 

Bi OT Ee 

A. =8 Ar 

Ey = 30,000,000 lb. per sq.in. 

EF. = 15,000,000 lb. per sq. in. 

n = 3 (which allows energy over- 
loads up to 200 per cent). 

Substituting these values in the 
above formulas we will have: 


P 
ru 

be 

5 
Y~-—-P 

4 

4 
PZ—-Arl 

3 Pp 
ir2—— 

b 2, 

tT. Le 

8 Fy 


The above formulas give the neces- 
sary data for the constructional dimen- 
sions for built-up cast-iron press frames 
and show the importance of the selec- 
tion of proper steel for their tierods. 

Since the tierods in presses are sub- 
ject to sudden loads the selection of 
proper steel for them is of paramount 
material 


importance. The selected 


must withstand heavy shocks; that is, 

































































absorb large amounts of energy with- 
out acquiring permanent set which may 
cause a misalignment of the whole 
press frame. In short, the material in 
the tierods must be resilient. 


Measuring Resiliency 


The resilience of any material is 
characterized by its modulus of elastic 
resilience which is a measure of the 
elastic energy strength of the materia/ 
and represents the amount of work 
which can be absorbed per unit of vol- 
ume of the material when stressed to 
its elastic limit. 

The tierods in presses, being subject 
to tension loads exclusively, must 
therefore have a high tensile modulus 
of resilience the value of which is 


Since “E,,” modulus of elasticity, is 
constant for all grades of steel the ten- 
sile modulus of resilience depends ex- 
clusively upon the elastic limit T, of 
the selected material. 

Moreover, the material in the tierods 
must be tough, that is, capable of ab- 
sorbing a large amount of energy be- 
fore rupture. The above requirements 
make imperative the selection for tie- 
rods of a steel with high limits for the 
elastic limit and _ ultimate _ tensile 
strength. 

The total resilience of each tierod 
or the total amount of the energy load 
it can absorb depends upon the total 
volume of the metal in the tierod at 
its weakest section: 


U=UpArlL': ArL'; 


2 I Y T 


With 7,, E rand A ; fixed quantities, 
the amount of energy that can be ab- 
sorbed by the tierod depends upon the 
length of the tierod LZ’, , which has the 
calculated cross-sectional area A. In 
other words the calculated cross-sec- 
tional area A of the tierod must be pre- 
served throughout its full length Lr. 


Why Tierods Break 


The above conditions explain the 
fundamental causes of breakdowns in 
presses built with tierods of ordinary 
structural steel and with threads cut 
into the body of the tierods. The re- 
silience of such tierods is impaired by 
the low tensile elastic limit of the ma- 
terial, as well as by the most dangerous 
concentration of all tensile stresses in- 
side their nuts. In the latter case the 
total volume of the material (at the 
weakest section of the tierods) which 
absorbs all energy loads is equal to the 
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product of the cross-sectional area of 
the tierod at the root of the thread 
multiplied by its height and by the 
number of the threads in the nut. This 
volume is very small, and under heavy 
energy loads the tensile stresses in the 
tierods may easily reach the ultimate 
strength of the material. It is on this 
account that tierods usually break 
right under the nuts. 

The strength of built-up, cast-iron 
frames for power presses, based upon 
the diameters of the tierods and the 
quality of the steel used in their con- 
struction, is shown in the table to the 
right. 


Methods of Assembling Tierods 


The tierods in the built-up frame 
presses are tightened either by the hot 
shrinking method or with the help of 
powerful hydraulic jacks. In either 
case the press frame undergoes pre- 
liminary assembly and the tierods are 
tightened by turning the cylindrical 
nuts with the help of a long wrench 
or with a pin bar and a hand hammer. 

The hot shrinking of the tierods is 
done as follows: After the tightening 
of the tierods by hand the erector 
makes a line mark on each nut con- 
tinuing it on the adjacent part of the 
press bed, as it is more convenient to 
tighten the lower nuts. Then he makes 
another set of marks on the sides of the 
nuts only and in the direction opposite 
their turning for tightening. These sec- 
ond marks denominate the exact 
amount of the turn of the nuts for 
the final tightening of the tierods. The 
distance between the marks depends 
upon the amount of the required 
stretching of the tierods e and the 
pitch p of the thread in the nuts. This 
distance is equal, in inches on the cir- 
cumference of the nut, to 


€ 


; 


(d the outside diameter of the nut). 

After marking the nuts the erector 
slowly heats each tierod with gas 
torches through the openings in the 
lower parts of the uprights, Fig. 2 
This heating elongates the tierods to 
permit turning the nuts until the sec- 
ond marks on them coincide with the 
first ones on the press bed. By this 
practice there is no danger of setting 
up torsional strains in the tierods. The 
tierods are then left to cool and, con- 
sequently, to contract. This contrac- 
tion of the tierods results in holding 
the press frame parts with the required 
force. 

The approximate temperature to 
which the tierods must be heated de- 
pends upon the amount of the neces- 
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Strength of Frames in Built-up Tierod 
Power Presses 


(Cast-iron type, with four tierods, frame construction.) 


TIERODS* 
Steel. 


Tensile Ultimate lb. /sq.in 
Strength \ Elastic lb. /sq.in.. 


Modulus Resilience in.-lb. /cu.in.. 


Heat-treatment.. 








Diameter of the 


threaded part: | Threads! Effec- 





LT tive 
eT 
Minor |Major = area, 
(i.D.) \(O.D,)) | 8q.in 
in. in. | 
1.712) 2 44 2.302 
1.962 24 4} 3.023 
2.176 24 4 | 3.719 
2.426 23 4 | 4 622 
2.676 3 4 | 5.624 
2.926 | 3% 4 | 6.724 
3.176 | 3} 4 | 7.922 
3.426 | 33 4 9. 219| 
3.676, 4 | 4 | 10.613 
3.926) 44 | 4 12. 106 
4.176) 44) | 4 13696 
4.426 | 4% 4 15.635 
4.676 | 5 | 4 17.173 
4.926) 5% | 4 19.058 
5.176 | 54 4 | 21.042 
5.426 | 5% 4 23.123 
5.676 | 6 4 | 25.303 
5.926 | 64 4 | 27.58 
6.176 6} 4 29.95 
6. 426 6} 4 32 43 
6.676| 7 | 4 35.00 
mela] ¢ ke 
. 176 } 
rele | 3 ise 
; 6 | 6 
7.926 | 8} 4 4935 
8.176 | 8) 4 52.52 
8-426] 81 | 4 | 35-26 
8.926 94 4 62.57 
9.176 | 9} 4 | 66.13 
9.426 9} 4 69 77 
9.676 | 10 4 | 73.52 
9.926 10} 4 77.38 
10.176 | 10} | 4 81. 33 
} 10.426 | 10} | 4 85.34 
0-938 | WW 6|)6l4 89.52 
19.926 | 11 | 4 93.76 
11.176} 11h | 4 98.10 
11.426 | 113 4 102.53 
11.676 | 12 4 107.07 


B* AA \* 
O.H. O.H. 
O.H. |Nickel or Nickel or 
Carbon |Carbon Carbon 
60,000 75,000 80,000 | 
30,000 40,000 | 50,000 | 
15.0 26.7 41.7 | 
Annealed |Annealed| Annealed 





STRENGTH of 
PRESS FRAMES 


Tons Tons | Tons 


46.0 61.4 | 76.7 
60.5 | 80.6 100.8 
74.4 | 99.2 | 124.0 | 
92.4 | 123.3) 154.1 | 
112.5 150.0 187.5 
134.5 | 179.3 | 224.1 | 
158.4 | 211.3 | 264.1 
184.4 | 245.8 307.3 
212.3 | 283.0 353.8 
242.1 322.8 403.5 | 
273.9 365.2 456.5 
312.7 417.0 | 521.2 
343.5 | 457.9 | 572.4 
381.2 508.2 635.3 
420.8 561.1 701.4 
462.5 616.6 770.8 
506.1 674.7 | 843.4 
551.6 735.4 | 919.3 
599.0 798.6 998.3 
648.6 864.8 | 1081.0 
700.0 933.4 | 1166.7 
753.6 | 1004.8 | 1256.0 
808.8 1078.4 | 1348.0 
866.0 | 1154.6 | 1443.3 
925.4 1233.8 1542.3 
987.0 | 1316.0 | 1645.0 
1050.4 | 1400.8 | 1751.0 
1115.2 | 1487.0 | 1858.7 
1198.0 | 1597.4 | 1996.7 
1251.4 1668.6 2085.7 
1322.6 1763.4 | 2204.3 
1395.4 1860.6 | 2325.7 
1470.4 | 1960.6 | 2450.7 
1547.6 2063.4 | 2579.3 
1626.6 | 2168.8 | 2711.0 
1706.8 | 2275.8 | 2844.7 
1790.4 | 2387.2 | 2984.0 
1875.2 | 2500.2 3125.3 
1962.0 2616.0 3270.0 
2050.6 | 2734.2 3417.7 
4 2 3569.0 
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rods for engines. 


*U. S. Navy specifications for forged steel tie. 
These specifications were se 


lected because of the absence of standards for press 


tierods among press builders 


sary elongation e and can be found 
from the laws of physics: 


e=al(T°—??) * T 


al 


+ ?#° (in deg. F d 
where: 
a = the coefficient of the thermal ex- 
pansion of steel—0. 0000066. 
1 = the length of the tierod under 
the torch flame. which is usu- 
ally equal to the height of the 
opening in the uprights. 


T° = the temperature to which the 
tierod must be heated. 

t° = the initial temperature of the 
tierod or the temperature in 
the shop. 


Actually the tierods must be heated 
to a somewhat lower temperature than 
is given in the above formula, as on 
account of the high thermal conduc- 


tivity of steel the whole tierod gets 
hot and elongates. Heating up to red 
heat visible in the dark, about 700 F, 
is sufficient in most cases. 

The proper procedure in hot shrink- 
ing of tierods is to tighten the nuts 
gradually at short intervals while heat- 
ing the tierods with torches. This pro- 
cedure eliminates any danger of over- 
heating and overstressing the tierods 
in the assesmbling operation. 

For tightening the tierods by means 
of hydraulic jacks the following two 
methods are used at present. The 
oldest method, Fig. 1, is to place the 
hydraulic jack on the bed of the press 
under the slide and to lift it with the 
crown of the press. As soon as the 
crown is lifted from the uprights or 
the latter from the bed (if the uprights 
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Fig. 1—Long used is this 
method of stretching tie- 
rods by means of hy- 
draulic jack A and then 
putting distance pieces 
between the frame com- 


ponents to suit 


Fig. 2—An alternate 
method of getting correct 
tension in the tierods is 
to extend them down- 
mark the cylin- 
drical nuts for the 
amount to be turned and 
then apply the jack A 


ward, 


are bolted to the crown) in the space 
thus gained special distance pieces of 
suitable shape and thickness are in- 
serted. The thickness of these distance 
pieces is equal to the amount of the 
necessary elongation e of the tierods. 
After this the pressure in the jack is 
released. The tierods stretched by the 
insertion of these distance pieces will 
hold the components of the press frame 
with the necessary force. 


Another Method 


The second method for tightening 
the tierods with the help of a hydraulic 
jack is to make the tierods longer than 
in Fig. 1 and to attach to their lower 
ends a support for a hydraulic jack, as 
in Fig. 2. The nut must be hand 
tightened and marked in advance as 
described for the hot-shrinking method. 
When the necessary pressure, equal to 
P, is reached in the jack the lower nuts 
are tightened home. After that the 
jack with its supports is removed. This 
method can be used by an experienced 
erector even without preliminary hand 
tightening and marking of the nuts. 

All three methods for tightening the 
nuts, as described above, when prop- 
erly attended, insure a proper holding 
together of the press frame parts by 
the tierods. 


700 


Although uniform stretching of all 
four tierods is a desirable feature, it 
is, nevertheless, of lesser importance 
than thought to be by some engineers. 
In accordance with Hooke’s law, the 
press tierods will elongate under work- 
ing load for the same amount, irre- 
spectively of uneven stressing in the 
assembling operation, provided only 
that the working stresses in each tie- 
rod are within the elastic limit of the 
material. The presses are supposed to 
work well within, their rated capacity 
and, consequently, the stresses in their 
tierods are always below the elastic 
limit of the material in them. It is only 
in the exceptional case of accidental 
overloading that these stresses reach the 
yield point, but as actual practice 
shows the other parts of the press give 
way first. 

The elongation of the tierods under 
working loads can easily be found by 
using the same methods of reasoning 
as were used for arriving at formulas 
1-3. 

In conclusion, a word must be said 
about the dangers of fatigue failures 
in press tierods under continuous work- 
ing or on account of uneven stretching 
of the tierods in the assembling opera- 
tion. The latest research work on the 
endurance of metals under repeated 
stresses shows that “the metals sub- 
jected to cycles of stress in which both 
maximum stress and minimum stress 
are of the same sign are in more dan- 
ger of elastic failure (failure by exces- 
sive permanent distortion) than of 
fatigue failure. In general the criterion 
for strength of metal parts subjected 
to cycles of one-way stress is the elastic 
limit or yield point rather than the 
endurance limit.” (Prof. H. F. Moore: 
“Manual of Endurance of Metals Un- 


Publication 
Foundation. 


der Repeated Stresses,” 
No. 13. Engineering 


1927.) 


Fundamentals in Trade Training 


The more I see the various methods 
used in trying to train apprentices the 
more I feel that the fundamentals of 
mechanics should be taught very early 
in the game. I wouldn’t call it physics, 
but “mechanics.” I'd have models or 
apparatus that would show the action 
of levers, pulleys, gears, screws and 
cams. Pulleys and gears are really 
continuous levers, and gear ratios are 
fundamental in all machines. 

When a boy, or man, really under- 
stands leverage he won’t pick the short 
end of a bar in lifting, nor is he likely 
to talk about “gaining power.” He'll 
know that the best he can do is to 
utilize the power available to the best 
advantage. With this as a basis he 
can be taught to handle any machine 
with less trouble and in less time than 
otherwise. The boy who knows why 
he moves the different controls on the 
machine, and what they do is much 
less likely to damage either the ma- 
chine or the work. 
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INDUSTRY SPEAKS 


AUGUST 12, 


F 4cTORY MANAGEMENT AND 
MAINTENANCE in its August num- 


ber states the case for industry. 


Many of us who are in close touch 
with the constructive phases of manu- 
facture may wonder why industry’s case 
need be stated. We know that industry 
and agriculture are the sole sources of 
material goods, that without industrial 
development our present-day living 
standards would be impossible, that the 
whole structure of modern civilization 
is directly dependent on the products of 
our factories. 


We know, too, that industry rests on 
widespread use of the machine and that 
these machines make available the ne- 
cessities and comforts of existence to a 
great group of people who in previous 
periods of history had no comforts and 
few necessities. So, we many conclude 
that industry’s case is self-evident. 


Perhaps this should be true, but it is 
not true for a large part of the public 
which has been bombarded with a mass 
of fallacious theories condemning indus- 
try in general and mechanization in par- 
ticular. The principal point, made by 
demagogues, pseudo economists, hack 
literati and a host of others far re- 
moved from production problems, is 
that, since the machine aids labor, it 
reduces the need for labor and hence 
diminishes opportunity for employment. 


1936 


EDITORS 





Unfortunately the facts to refute this 
argument have lost much of their poten- 
tial force because they have been scat- 
tered. Nowhere, until now, has the 
picture of industry’s accomplishments 
been collected in one place. 


The editors of Factory have cor- 
rected this omission. From a large 
number of sources they have gathered 
factual data and presented them in sim- 
ple graphic form. They have traced 
American industry from its early begin- 
nings to its boom time peak in 1929, 
they have analyzed its conduct during 
the years of depression and they have 
attempted to evaluate the magnitude of 
the job for the future. The result is a 
dramatic array of evidence that exposes 
the sophistries from foggy 
thinking or mischievous misguidance. 


arising 


Beginning with the second page follow- 
ing is a series of charts taken from this 
number to demonstrate the forcefu! way 
the presentation of industry's story has 
been made. 


Advance orders for extra copies indi- 
cate that news of Factory’s achievement 
has gone before it. More than double 
the normal print order has been neces- 
sary. Many key concerns have asked 
for copies for every member of their 
supervisory personnel. If you have not 
seen the August number of Factory you 
will want to secure some of the reprints 


which will soon be made available. 
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Two for One 


OnE man’s meat is another’s poison in the machine 
shop as well as in other phases of everyday life. An- 
other instance came to light in a trip through a well- 
managed gear shop the other day. The manager re- 
marked that although business is increasing steadily 
he sees no need for any additions to the buildings that 
house his equipment. He pointed out machine after 
machine that had replaced, two, three or more older 
machines intended for the same sort of work. He also 
-alled attention to further possibilities of the same sort. 

While this type of opportunity is good news for the 
machinery maker it is bad medicine for the building 
constructor and his men, so long as the existing build- 
ing is adequate as a protective shell for its contents. 
The constructor need not be too downcast, however. 
The plant in question is of relatively recent construc- 
tion, weather tight and well lighted. But there are 
plenty of shops which are a disgrace to their owners, 
and a positive deterrent to business because of the 
bad effect they have on prospective customers who are 
likely to judge the product by the surroundings in 
which it is made. 

Replacing two old machines with one new one is eco- 
nomical in an adequate building. It may not be if the 
structure does not protect the machine and the worker 
in inclement weather, and thereby prevents develop- 
ment of the full efficiency of the modern equipment. 


WASHINGTON—Chamber of Com- 


merce of U. S. and National Association 
of Manufacturers plan new offensive against govern- 
ment competition with private industry . Secre- 
tary Ickes chafes under President’s order to use re- 
lief labor only on new WPA program . . . Chairman 
John D. M. Hamilton, Republican National Com- 
mittee, begins air tour of the West, and Democratic 
party chiefs set $2,000,000 campaign fund during 
Hyde Park conference with President. 


a” - FOREIGN—Spanish government seizes 
U. S. and foreign plants, including Bar- 
celona factories of General Motors and Ford; France 
and Great Britain discuss neutrality pact, while huge 
Moscow demonstration pledges aid to Spanish gov- 
ernment “against Facist mutineers and their Ger- 
man and Italian instigators;” Secretary Hull urges 
speedy evacuation of American citizens . . . Ger- 
many deals blow to U.S. trade by prohibiting private 
barter and banning ASKI credit marks . . . Busi- 
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ness more brisk in Great Britain, many industries 
touching peace-time peaks ...U.SS.R. railroad 
and highway expansion make striking progress as 
much of new British loan is earmarked for road and 
rail supplies and machinery . . . Japan’s industrial 
invasion into Northern China expands rapidly, and 
steel industry for Manchukuo is projected by Nippon 
... Bank of France, founded by Napoleon and 
privately owned by 40,000 shareholders, reorganized 
under government control to finance “new deal” re- 
forms projected by Blum government . U. &. 
vessels can no longer carry freight and passengers 
between Canadian ports, new law, to strengthen 
Dominion shipping, provides. 


re FINANCE —General Motors  Corp’s 
extra dividend of 75 cents led to large 


list of “extras” amounting to millions . . . Two large 
financing companies report largest first half business 
in history, another plans refinancing to expand serv- 
ice . . . Federal Insurance Deposit Corp. makes 
good nearly $10,000,000 deposits in 36 banks closed 
by supervisors during past ten months. 


INDUSTRY —Railroad income gains 25 

per cent for July, compared to July, 
1936, in spite of lower passenger fares, and freight 
car loadings since first of year are up 12 per cent 
Freight car orders on hand reach 28,089 in July, 
highest since 1929 . . . Air traffic revenues continue 
to gain as air express shows 73 per cent increase dur- 
ing first six months of year as compared with like 
period, 1935 . . . Wage increases, bonuses and vaca- 
tions with pay announced in many plants with lib- 
eral share to Chrysler, Allis-Chalmers, International 
Harvester, Westinghouse, Stewart-Warner and 
Aluminum Co. of America. Latter increases pay to 
11 per cent above 1929 level . . . Orders aggregat- 
ing about $5,000,000 placed by air lines with manu- 
facturers of airplanes and equipment, government 
topping that sum... Chevrolet’s millionth 1936 
series car in nine months chalks up another sales and 
production record in industry ... Dearth in farm 
buying resulting from drought which may prove to 
be worst in history, expected to be offset partly by 
$335,000,000 farm income gain during first half of 
vear .. . John L. Lewis appears undaunted by sus- 
pension of his Committee for Industrial Organization 


by A. F. of L. 

FES INDICATORS —Carloadings climbed to 
731,062, a new high for year, 135,490 

ahead of 1935 . . . Electric output maintaining re- 

cent gains . . . Business Week’s index holding up at 

76.8. 
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More Machines Mean 


More Jobs, More Wages 





1879 


1929 





H. or sepower 
Installed 


in Factortes 


(which measures 
use of machines) 









42,869,000 


Increased 12\% times 





Jobs 


in Factories 


(wage earners) 





8,822,000 Increased 714 times 





Total 
Factory W. ages 








eD»»»» 


$11,607,000,000 IJncreased 124 times 





Population 


Source: U. S. Bureau of the Census 
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49,093,000 
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121,526,000 Increased 2\% times 
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Charts and figures contained in these pages 
are abstracted from the August number of Fac- 
tory Management and Maintenance. They were 
selected for reproduction here because of their 
particular pertinence to the metal-working in- 
dustry and because they form excellent examples 
of the complete picture of industry’s accom- 
plishments which the editors of Factory have 
compiled. The discussions which follow referred 
to illustrations on the pages indicated. 


Some people think machines 
take jobs from men... 700c 


That is because new machines often tem- 
porarily displace some men. But production is 
increased. That makes other jobs. Other men 
are hired. The displaced men are relocated. 
Industry goes on growing. Machines really 
make jobs. 

The story is told in the record of increased 
horsepower and jobs in America during the 50 
years when machines increased most rapidly. 

Horsepower in factories was 1214 times as 
much in 1929 as in 1879. 

Wage earners in factories had increased more 
than three times during that period. 

Wages had multiplied better than twelve 
times. 

Hours worked had been greatly reduced. 

All this took place while population was in- 
creasing only 2% times. 

If America had kept on doing all its work by 
hand, this rapid increase of jobs and wages could 
never have come. There would have been no 
automobiles, no radios, few of the “good things 
of life” now in general use. 


Wage rates in themselves 
don’t meana thing... 700¢ 


Double them and at the same time double the 
cost of rent and breakfast food and music les- 
sons—and the worker isn’t one bit better off. 

No, it’s what wages will buy that counts. 

Fortunately the figures are to be had. Let's 





see what happened from, say, 1913 to 1929—a 
period when factories were adding more and 


more machines. 
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What Industry Means to America 






The record shows that wage rates increased 
21/3 times in those sixteen years. 

Sounds good. But we don’t know whether it 
is or not until we’ve had a look at the figures 
for cost of living. What if they went up as fast 
or even faster? 

Cost of living went up all right. It cost 71 
per cent more to live in 1929 than it used to in 
1913. Which sounds bad, but remember we 
want to know how much those wages bought. 

We get the answer in the relationship of wage 
rates to cost of living. In other words, wages 
in 1929 bought 36 per cent more of rent and 
breakfast food and music lessons than they did 
in 1913. 

This big increase in the purchasing value of 
wage rates happened, mind you, while this 
country was using more machines than it or any 
other nation had ever used. 


Comfort, security and the 
enjoyment of life . . . 700f 


Those are the things that count. They de- 
pend to a large extent upon whether a man’s 
income keeps ahead of his outgo. 

Before the Civil War, life in this country was 
simple. So was our economic system. Trade in 
jobs and goods was largely local. When prices 
went up, wages went up. When prices dropped, 
wages dropped. 

But the war upset the balance and things 
began to happen. America awoke industrially. 
More factories were built. More machinery was 
developed. Output per worker steadily in- 
creased. With greater output, wages rose higher 
and higher. 

What happened to prices? Fortunately they 
continued for the most part slightly below the 
level of 1840. 

This has been the foundation of America’s 
increasing prosperity. It has been a growing 
amount of money-to-spend that our men and 
women have used to buy better homes, better 
clothes, better food, better education—automo- 
biles, radios, refrigerators, and the other com- 
forts and luxuries. Out of it has come what we 
call the American standard of living. 

Increasing use of the machine brought in- 
creases in output per worker, and made it pos- 
sible to raise wages higher and higher, without 
having prices go up as fast. 
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Wages Buy More as 


Industry Uses More Machines 
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Wage Rates 
Per Hour 







of Living 






Purchasing Value 


of Wage Rates a 






120 
110 


IOO 


go 


80 


1913 1923 1925 1927 


Wage rates, by 


going up 133% 





v 
while cost of liv- 
ing went up only 


71% 


{ 


gave a net in- 
crease of 36% in 


purchasing value 


The piles of dollars show how much wage rates bought during the years 


when factories were adding more and more machines. Whereas $1 of wages 


bought $1 worth of food and rent in 1913, it bought $1.27 worth 10 years 


later. From then on it bought increasingly more. In 1929 it bought $1.36 


worth. The percentages are based on the purchasing value of the 1913 dollar 




















Sources: Statistical Abstract of the U. S.: Bureau of Labor Statistics 
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Wages |e Aone reals Up 


Faster than Prices 


Higher real w ages 


buy more of life’s n 


Hourly H age 


\ f ay AAR IEA dev] 


1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 


Sources: National Industrial Conference Board; Bureau of Labor Statistics 
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American Standard of Living 









In 1935, 1 out of 3 people (men, women, and 





In 1930, I out of 3 persons 16 to 20 years old 


(beyond compulsory age) went to school children) had savings accounts 






But in 1920 only 1 out of 4 such persons In 1910, only 1 out of 6 





went to school 
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1920 — 2,459,000 school attendants (16-20 years) 1910 — 16,372,000 depositors 


1935 — 4,126,641 1935 —— 41,315,000 
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In 1 very other person in America had , os 
"oe eres I In 1932, 1 out of 5 people owned securities 


ife insurance policy , 
a life ee end In 1900, only 1 out of 17 
Only 35 years ago there was but 1 policy- 







holder to 10 people 
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1gO0O — 7,725,000 policyholders 1QOO —— 4,400,000 security owners 
I 935 < 63,000,000 I 93 a. 24,000, ¢ 100 














In 1935, approximately 20,000,000 out of In 1935, 2 out of 3 families owned radios 


































30,000,000 American families owned cars We need go back only to 1920 to find but 
In 1900, there were only 8,000 cars on 1,000 radios in all America 
the roads di) > Im cy te 
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1935 — 22,869,000 families had radios 











In 1936, 1 telephone to every 8 people In 1928, 1 bathtub to 5 non-farm people 


At the beginning of the century, 1 telephone But in 1913, 1 tub to 10 people 





to every 75 people 









1900 — _ 1,000,000 telephones 1913 — 7,066,000 non-farm houses had bathtubs 
1936 ~~ 17,450,000 1928 — 17,591,000 









Sources: National Industrial Conference Board; The Annalist (N. Y. Times); American Bankers Association; Automobile Manufacturers 
Association; Joint Committee on Radio Research; International Broadcasting Office; American Telephone and Telegraph 
Company; Recent Economic Changes 
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The horse-and-buggy days 
are gone... page 700g 


To say so is to say that today we have a dif- 
ferent standard of living. Horse-and-buggy 
days have come to mean the days of slow and 
painful travel—the days of much work and few 
possessions. 

Today we take for granted automobiles, ra- 
dios, telephones, airplanes, homes full of com- 
forts and conveniences. For the most part, that 
is as it should be. We look forward, not back- 
ward. 

But a glance backward may help us to see 
what is ahead. What is our present standard of 
living? How far have we come? And how far 
can we go? 

Voluntary attendance at schools has increased 
67 per cent since 1920. The number of people 
holding life insurance policies has multiplied five 
times since 1900. Twice as many people now 
have savings accounts as had them back in the 
year 1910. 

Only 8,000 automobiles were in existence in 
1900. Today 20,000,000 families own cars. There 
were only a thousand radios in 1920; now two 
out of three families have them. 

Education, insurance, savings accounts, auto- 
mobiles, radios, are measures of standard of liv- 
ing. They show that today our standard of 
living is high—that we have come a long way 
since the horse-and-buggy days. They show, 
also, that we may look forward to ever-higher 
standards for an ever-increasing number of 


people. 


Pll buy—when prices come 
down... page 70H 


Everybody wanted an automobile. It was a 
natural. Driving satisfied everyone’s ambition 
to control a lot of power and to go fast. 

When the average wholesale price of an auto- 
mobile was $1,590, as it was in 1905, few people 
could afford one. As the average price went 
down and down, more and more people bought. 
In 1929, 4,794,898 were sold. The average 


wholesale price was $622. 


We find the same thing took place with other 





What Industry Means to America 


( continued ) 






usable products of industry—phonographs, re- 
frigerators, radios, washing machines. To say 
nothing of the hundreds of lesser items of daily 
use sold over the counter. 

It all fits into the story of industry. Machines 
make products at low cost—they are offered at 
low prices—are bought—many more people 
want them—more have to be made—new jobs 
are created—more workers have money to buy 
with. 

For a large number of industry’s products, the 
lower the price the greater the number sold and 
the greater the employment afforded in making 
them. 


Industry likes to put people 
to work... page 700; 


Industry makes a profit only by selling its 
products. The more people industry can put 
to work, the more it can produce—the more it 
can sell—the more it can make. 

Industry’s workers are also buyers of indus- 
try’s products. The more people industry has 
at work, the bigger is the demand for industry’s 
products. 

Obviously, industry likes to have people at 
work. Which means, of course, that it hates to 
lay them off. 

But the times comes when it must. Depres- 
sion arrives, nobody yet knows why. Demand 
falls off. People won’t buy, even though they 
have the money. The equipment industries, 
especially, go down, because factories are afraid 
to invest for modernization and expansion. 

Industry can afford to build for stock only so 
long. Then people must be laid off. That is 
what happened during our late depression. 

So many people were laid off that at the low- 
est point the manufacturing industries employed 
only 17.8 per cent of all gainful workers instead 
of the 20.8 per cent they employed in 1929. 

But what is the record since the point of low- 
est employment? It is this: Jobs in the manu- 
facturing industries have increased more rapidly 
than all jobs. The result is that the manufac- 
turing industries now (March, 1936) employ 22 
per cent of all people at work, which is actually 
a higher percentage than they employed in 1929. 
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Lower Prices Mean Higher Sales 
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Sources: Automobile Manufacturers Association; Electrical Merchandising (McGraw-Hill) 
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Depression Employ ment Record 


of the Manufacturing | Fereletsantes 


March, 1936 


Gainfully employed in 222 Gainfully employed in 
LH manufacturing industries Vall other occupations 
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1929 1930 1931 1932 1933 1934 1935 
(Average) (July) (July) (July) (July) (July) (July) (March) 


3 Factory employees kept at work C Factory employees re-employed Factory employees unemployed 


The manufacturing industries had in March, 1936, re-employed two-thirds of those without jobs in July, 1932 


Source: National Industrial Conference Board 
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AND 
OTHER MATTERS 


High sales hopes spur 1937 auto plans . . . Ford shut- 


down delayed by orders . . . Wider bodies is next 


year’s trend . . . Welded cylinder being developed 


Plant expansions continue . . . New cutting material 


BURNHAM FINNEY 
Western Editor 


Detrroir—Car manufacturers are rap- 
idly whipping into shape their 1937 
plans. If one can judge accurately 
from the amount of money spent for 
tooling and expansion of plant capac- 
ity, the industry is heading into the 
new season without a tremor of fear 
regarding the outlook, despite De- 
troit’s small coterie of gloom-spread- 
ers. 

The remarkable hot-weather endur- 
ance shown by retail sales has upset 
programs of some companies. Ford 
originally scheduled a shutdown for 
vacations at Rouge for the two weeks 
starting August 3, but demand for 
parts from assembly plants proved so 
strong that many departments con- 
tinued to run full blast. 

Chief worry at Chevrolet is not the 
lack of sales, but the possibility that 
some dealers won’t have enough cars 
in the “in-between period” to supply 
the trade while plants are down. 
Chevrolet assembly plants will be 
building current models up through 
September. Pontiac and Oldsmobile 
speeded output during July so as to 
give dealers adequate stocks for the 
next 60 days while assembly lines are 
idle. 

Hudson is doing so well with pres- 
ent models that manufacture will con- 
tinue during August, and then the 
local plant will be idle only two or 
three weeks. All the new dies are 
completed, Hudson having spent more 
for dies for the coming year than for 
1936. Packard has completed its 
1936 model assemblies and late this 
month will be making parts for its 
new six as well as for the new One 
Twenty, which will closely resemble 
the present line. 

Car bodies will be wider next year, 
tending to eliminate eventually the 
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running board. Despite all the talk 
about reducing weight, the total 
weight per car in 1937 is likely to be 
greater than this year. To take care 
of this factor without reducing car 
speed, several companies are planning 


Developing a 1940 Car—Taking 
5,000 pictures a second of the com- 
bustion flame in an automobile en- 
gine at General Motors research 
laboratories, Detroit. Quartz win- 
-dow, inserted in cylinder head, 
and a_ specially-devised moving 
picture camera are used 


on stepping up the power of their 
motors, at the same time achieving 
more economical gasoline consumption. 
Cylinder bores will be unchanged. 
Greater power will come from better 
carburetion and other tricks. 

Oldsmobile’s six and eight will have 
engines which perform better, although 
the size will be practically the same as 
this year. Such innovations as the 
copper alloy cylinder head of Federal 
Mogul, which is now available for 
Ford V-eight cars and trucks, are said 
to save gasoline and augment engine 
power. 

One company has been developing 
a cylinder head made of two units 
welded together. One part is a cop- 
per silicon iron casting. To it is 
welded a stamped steel top part. When 
they come together, the two parts form 
the water jacket. This cylinder head 
isn’t yet ready for commercial produc- 
tion. Chrysler is using forged alumi- 
num pistons in its hydraulic brakes. 
These Bohnalite pistons have all the 
necessary strength plus a_ desirable 
lightness of weight. 

Cars generally have looked so much 
alike the past year that it has taken a 
microscope to tell one from another. 
An attempt will be made the coming 
year to restore their individuality. 

Plant expansion continues in the 
automobile industry. Murray Corp. 
is building an addition to its frame 
plant to take care of new frame busi- 
ness allotted it by Chrysler. Packard 
is installing new machinery to augment 
its capacity and has practically re- 
built its foundry. Buick is rushing to 
completion its new transmission and 
heat-treating factories at Flint. Briggs 
factory at Mack 
Avenue, while Ainsworth Mfg. Co. has 
increased its facilities. Eaton Mfg. Co. 
is spending $40,000 in improvements 
at its Jackson, 
Mich., where a new conveying system 


has enlarged its 


bumper factory at 


has been installed and power grinders 
and buffing lathes purchased. 

There is nothing to the story that 
Chevrolet will have only one line of 
cars next year in place of the Stand- 
ard and Master De Luxe series this 
vear. It will stick to two lines. 

Detroit is interested in a new cut- 
ting metal called crobalt to be distrib- 
uted nationally by the Michigan Tool 
Co. It can be cast in permanent 
molds. Its cost and nature are such 
that entire cutting tools can be made 
of it. It also is possible to weld, braze 
or cement tips of this metal to steel 
shanks or to multiple blade cutters. 

The meteoric rise of the house trailer 
industry has aroused speculation re- 
garding any part which automobile 
companies may play in it later on. 
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Machinery Index Drops 
As Supplies Demand Rises 


Preliminary figures for June reflect 
conflicting trends in the American Ma- 
chinist indexes. Sales of shop supplies 
continued their upward trend while 
orders for industrial machinery fell 
sharply off. Part of the explanation 
lies in the fact that the machinery in- 
dex is preliminary; some of the factors 
which have added strength to it in the 
last few months should improve the 
showing when the final figure is com- 
piled. 

General business activity as indi- 
cated by the Cleveland Trust Com- 
pany’s chart continues upward. In 
general this index follows the machin- 
ery index, the notable exception being 
in 1935 when opposite month changes 
are apparent although the year’s trend 
was upward in both instances. 


Parker-Kalon Opens 


Research Laboratory 


Completely Equipped With Modern 
Machinery, Visitors Find 

An unusual “housewarming” took 
place at the Parker-Kalon plant, New 
York, July 30, when the company 
opened its new research laboratory for 
inspection. The well equipped labora- 
tory shows the growing recognition of 
the value of research in manufacturing 
plants. 

Lathes, shapers, milling machines, 
drills and grinders of various sizes 
comprise the machinery. Special heat- 
treating furnaces are provided. Com- 
parators of late design and extreme ac- 
curacy, machines for physical tests of 
material, hardness testers and the like 
complete the equipment. 


MORE CHRYSLER BONUS 


Additional $2,000,000 Will Be Paid 
by Automobile Manufacturer 

An additional $2,000,000 will be dis- 
tributed among employees of Chrysler 
Corp., with every worker now on the 
payrolls who was employed during any 
part of the last quarter of 1935, the 
company announced. The minimum is 
to be $25. 


SPRAY PAINT COURSES 


One-week training courses in spray 
painting will be conducted by DeVil- 
biss Co., Toledo, beginning Aug. 31, 
Oct. 5 and Nov. 2 and 30, the com- 
pany announced. 
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Orders for Industrial Machinery 


American Machinist’s index of industrial machinery is compared 
with the business activity. chart compiled by the Cleveland 
Trust Co. 
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Sales of Shop Supplies 


For June the preliminary figure for shop supplies climbs higher 
despite the reduction in machinery sales 
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Green-Lewis feud may lead to labor party . 


of union not real issue . 
on labor . 
recovery . 


Wasnincron—It is likely that the cur- 
rent feud between President Green, of 
the A.F. of L., and John L. Lewis, 
chairman of the Committee on Indus- 
trial Organization, will go beyond an 
internal struggle for labor leadership. 
Some observers believe a labor party 
in the United States is inevitable. This 
is the opinion of those familiar with 
the difficulties being experienced by 
Major George L. Berry and Mr. Lewis 
in their efforts to line up labor behind 
Roosevelt. Even the organized workers 
in industries that rely heavily on pro- 
tective tariffs are not willing to go 
along with “free traders” like Roose- 
velt and Hull. 

Lameutable as it is that the Ameri- 
can workman should lose his tra- 
ditional political independence and 
create class groups along European 
lines, this seems to be the present 
trend. The 30-day suspension of ten 
C.1.0O. unions by the A.F. of L. has 
not dented Lewis’s determination to 
organize independently according to 
his own formula. Such success as he 
attains will mean a more radical set-up 
than American industry has known 
and it already has political leanings. 


Green Drops Restraint 


Green has convinced the country 
that industrial unions versus craft 
unions is not the issue that has split 
the trade union movement into warring 
factions. His comparison of Lewis and 
Napoleon is interpreted as a charge 
that Lewis is actuated by personal am- 
bition and is willing to use the wage 
earner for his personal aggrandizement. 

In recent utterances Green has 
dropped his restraint; he points out 
that no institution can exist if the ma- 
jority cannot rule. He cites the de- 
cisive vote (18,000 to 10,000) at the 
last A.F. of L. convention as a measure 
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Landon redefines views 


Fears of small business man retard 


Relief rolls 


have little skilled labor 


of sentiment in the ranks of labor 
against the Lewis movement which he 
regards as a betrayal of the trust which 
is the legacy “of that great philosopher, 
Samuel Gompers.” He condemns “im- 
patient men lured by glory” and points 
out that the United Mine Workers is 
an industrial union that has managed 
to function well alongside craft unions 
in the A.F. of L. He points to the 
25,000 members of the automobile and 
rubber workers’ unions that have in- 
dustrial charters. 


Split Is Wide and Deep 


According to Green, failure of the 
A.F. of L. to organize the steel indus- 
try was caused by a bitter internal 
quarrel in the Amalgamated Associa- 
tion of Iron, Steel and Tin Workers. 
In that connection he makes the point 
that members are not justified in leav- 
ing church because it has not saved 
all the sinners. He is very skeptical 
of the ability of the C.L.O. to organize 
the steel industry. 

Lewis followers admit that he is am- 
bitious, but say that “he goes places” 
which appeals to the aggressive mi- 
nority. The A.F. of L. and Green per- 
sonally appeal to the element to whom 
the labor movement is a religion. Thus 
the split is wide and deep. 

Norman Thomas’s letter gave Gov- 
ernor Landon an opportunity to am- 
plify his labor stand. The Republican 
nominee assured his Socialist rival that 
he was opposed to any infringement on 
the right of free speech and free as- 
sembly and _ believed that workers 
should have the right to organize with- 
out interference from anyone what- 
ever. This, he added, includes the 
right of a labor union to promote by 
lawful and proper means the organiza- 
tion of an unorganized industry with 
the right to send in an organizer. 


Another point made by Landon—his 
plea for the small new business venture 
threatened by monopoly on one hand 
and by bureaucracy and regimentation 
on the other—is of particular signifi- 
cance. The Kansas governor knows 
whereof he speaks. He has fought the 
big oil companies as an independent 
operator with a fair degree of success. 
Thus he brings out a little discussed 
angle of why the Roosevelt Adminis- 
tration, despite its terrific expenditures 
of billions, has made so little impres- 
sion on the ranks of the unemployed. 


No Confidence in New Deal 


Launching of new business ventures, 
most of them small, but in the aggre- 
gate employing millions, he insists, has 
been one of the signs of coming recov- 
ery in all past depressions. It is signifi- 
cant that Landon mentions not only 
the “small business man” but “the 
working man who would like to be- 
In this depres- 
sion, he says, these little business men 
and ambitious employees have been 
afraid because they lack “confidence in 
the soundness of federal policy” and 
are “afraid of what may come next.” 

Little skilled labor is left on relief 
rolls. All the trades are well repre- 
sented on relief records, but investiga 
tion shows that many who classified 
themselves as craftsmen have only a 
limited knowledge of such work. 

Relief authorities were concerned 
principally in establishing that relief 
was needed; they were not particularly 
interested in the vocation of those on 
their rolls. The vocation claimed was 
accepted and became a part of the 
record. 

Cities which agreed to use 100 per 
cent relief labor on their PWA projects 
now find themselves in a predicament. 
When the President announced that 
priority would be given projects that 
could use the maximum amount of 
relief labor, municipal authorities 
found all the skilled trades represented 
on the relief rolls. There were more 
plumbers, bricklayers, carpenters, ma- 
chinists and steam shovel operators 
than they could hope to use; after they 
had agreed to draw all their labor from 
these rolls they found out that most 
of the vocational claims were based 





come his own boss.” 


upon service in minor capacities. 
The shortage of skilled labor in some 
lines is so great that some employers 
are bidding workmen away from others 
by offering higher wages and in some 
cases by offering a year’s contract. 
Cases are being reported where con- 
tracts have been made with good ma- 
chinists for two years. Even the navy 
yards and arsenals are giving informal 
assurance of two years’ employment. 
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OLDS WILL EXPAND 


$6,350,000 Will Be Spent to Increase 
Production Capacity 


New machine tools and other manu- 
facturing equipment will play an im- 
portant part in the $6,350,000 expan- 
sion program announced by Olds Mo- 
tor Works, Lansing, Mich. Production 
capacity will be increased from 55 to 
85 cars an hour, C. L. McCuen, presi- 
dent, announced. The plant moderni- 
zation began Aug. 3, when the 200,- 
000th 1936 model was built. 


ALSOP TO BUY PLANT 


Engineering Firm Announces 
Expansion Program 


Alsop Engineering Corp., New York, 
will acquire the Hartford Battery Co's 
plant at Milldale, Conn., when nego- 
tiations with the Reconstruction 
Finance Corp. are completed. Alsop 


Corp. will operate the plant at once 
for manufacturing bottle fillers, rinsers, 


screw cap machines, electric mixers, 


pumps, tanks and labeling equipment. 


TO EQUIP TRADE SCHOOL 


Connecticut to Spend $180,000 for 
Machinery, State Votes 


Connecticut State Board of Finance 
and Control, Hartford, has authorized 
the transfer of $180,000 to the State 
Department of Education, most of 
which will be used to buy machinery 
for state trade schools. 


KELVINATOR EXPANDS 


Adds Washer and Ironer Departments to 
Refrigerator and Range Lines 


Kelvinator Corp., Detroit, has added 
an electric washing machine and an 
electric ironer manufacturing depart- 
ments. 


Industrial Rev, 
@ AUGUST sales of machinery and machine tools are being made in a volume 
that indicates pretty clearly that there will be nothing resembling a summer 
slump this year. Many companies reported June the best month since 1929 
and some found that July was even better. Under the circumstances they 


hardly expect August to maintain the July level. Some of the business booked 
is admittedly the result of price increases, although several of the increases 


are stimulating considerable buying resistance. 


@ IN NEW ENGLAND summer business has been much better than anyone 
expected and August is likely to contribute its fair share to a good third quar- 
ter. New York and Philadelphia sources report much the same experience 
with prospects for some slight recession while buyers are on vacation, but a 
strong upward push in the fall. Inquiries in Pittsburgh are continuing in 
good volume and orders are being closed in gratifying numbers. In Cleveland 
the Lewis effort to organize the steel industry is creating some uneasiness but 
otherwise business is moving contrary to the usual summer trend. The total 
payrolls here are higher than they were in midwinter. 


@ CINCINNATI reports a little slowing up this month because of vacations 
but a surprisingly high level for summer and excellent prospects for improve- 
ment. Extensions to factories in Detroit have led to a certain amount of new 
machine tool business but much more is expected when the new models really 
start into production. Toledo reports plentiful machine tool inquiries and 
good closing. Despite the terrific heat in the St. Louis territory inquiries and 


sales have both held up well. 


@ IN THE CHICAGO territory a slight slowing up in the farm implement 





field has been offset by companies like Western Electric which have put on 
many additional employees. Machine tool orders are excellent and widely 
distributed. Milwaukee says that the principal problem is to find skilled men 
to manufacture the business already on the books. Business on the Pacific 
Coast is better than it was at this time last year despite the machinists’ strike 
in Oakland which threw 1,800 men out of work and caused losses estimated at 
more than a million. San Francisco is worrying about the expiration of the 
longshoremen’s contract on September 30. Los Angeles reports a boom in 
airplane manufacture and continuous expansion in the oil industry. The 
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uptrend is reflected, but less vigorously in the Northwest. 






Nash Motors Buys 
Seaman Body Firm 


Motor Company Acquires Remaining Half 
of Body Building Firm 


Seaman Body Co., Chicago, becomes 
a wholly-owned subsidiary of Nash 
Motors Co. as a result of a purchase 
by Nash from the Seaman brothers of 
their half interest in the body com- 
pany. 

The other half has been owned by 
Nash since 1919. 

The purchase was made for cash but 
the amount paid was not disclosed. 
In its November 30, 1935, balance 
sheet, Nash Motors placed on its 50 
per cent interest in Seaman Body a 
book value of $2,645,695. 


TO DOUBLE OUTPUT | 


Buckeye Bumpers, Inc., to Spend $100,000 
in Expansion 


Plant expansion of Buckeye Bump- 
ers, Inc., Springfield, Ohio, to double 
its bumper capacity and to provide for 
manufacturing hub caps and _ spring 
covers has been announced by B. F. 
Fortier, vice-president and _ general 
manager of the company, a subsidiary 
of Electric Auto-Lite, Toledo. More 
than $100,000 will be spent for new 
plant and machinery, and 300 workers 


will be added. 


SELLS 114 PLANES 


Seversky Aircraft Gets $1,660,512 Order 
From U. S. War Department 


The War Department awarded a 
contract for 114 single place pursuit 
airplanes to the Seversky Aircraft 
Corp., Farmingdale, Conn., to cost 
$1,660,512. Shipment will be made in 
lots of 85, to begin within 90 days. 


FRENGER IS PLANT HEAD 


Appointed manager of the newly ac- 
quired small motors plant of Westing- 
house Electric & Mfg. Co., at Lima, 
Ohio, R. F. Frencer has been con- 
nected with the small motors depart- 
ment of the Springfield, Mass., factory 
of the company for a number of years. 





NAMED WORKS MANAGER 


Donald Sammis Returns to Bridgeport 
Plant as Chief 


Donatp Samnis, formerly Stratford, 
Conn., town manager, has been ap- 
pointed works manager of the Under- 
wood-Elliott-Fisher plant, Bridgeport. 
Mr. Sammis had been with the com- 
pany for two years as assistant works 
manager. 
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D. S. Exxis has been appointed chief 
mechanical officer of the Chesapeake & 
Ohio, New York, Chicago & St. Louis 
and Pierre Marquette railroads and 
will report to the vice-presidents in 
charge of operations of the respective 
lines, succeeding to some of the duties 
of the late W. G. Brack, formerly 
vice-president of the roads. 


Ronautp K. Evans, formerly general 
manager of General Motors Adam 
Opel factory in Germany, has been 
elected a vice-president of General Mo- 
tors Corp., and will be assigned to 
domestic duties. 


Rvupo.px Furrer has been appointed 
industrial engineer of the manufactur- 
ing departments of Allis-Chalmers Mfg. 
Co., Milwaukee. 

F. H. Harpin, formerly assistant to 
the president of the New York Cen- 
tral Railroad in charge of the line’s 
mechanical departments, has resigned 
to become president of the Association 
of Manufacturers of Chilled Car 
Wheels, 445 North Sacramento Blvd., 
Chicago, succeeding J. A. Kitpatrick, 
resigned. 

Eimer B. Hauser, for the past 11 
years chief metallurgist, National Tool 
Co., Cleveland, has been appointed re- 

sarch metallurgist of Weldon Tool 
Co., 321 Frankfort Ave., Cleveland. 


Required Special Tank—A 


special chrome plating tank was built to handle 


the 12-ft. locomotive main rods and 9-ft. side rods built by Timken Roller 
Bearing Co., Canton, Ohio, for heavy-duty, high-speed passenger engines, 


said to be the largest plating job ever done as a single operation. 
generator supplied 6,500 amps. at 6 v. 


is 17 x 3x 3 ft.; 


JosepH A. Horne, vice - president, 
Yale & Towne Mfg. Co., Stamford, 
Conn., has been elected a director of 
the Connecticut Power Co. 


C. E. Kravs, formerly instructor in 
metal processing, University of Michi- 








Exports of Machinery During June, 1936 








Electrical machinery and apparatus. 


Power generating machinery ‘except automotive and electric) . 7 679, 


Construction and conveying machinery 
Mining, wel! and pumping machinery 
Power-driven, metal-working machinery. . 
Other metal working machinery....... 
Textile machinery. 


June May June 
1936 1936 1935 
$7,396,218 $8,426,528 $5,891,666 

3 699, 467 

793,660 
2,241,871 
1,624,599 
175,930 
587,528 


1,109,277 
2,755,177 
2,959, 866 
430,319 
705,401 


2,431,944 
283,549 
641,710 








Exports of Metal-Working Machinery During June, 1936 








Engine lathes 
Turret lathes 
Other lathes 
Vertical boring mills and chucking machines. . 
Thread cutting and automatic screw machines 
Knee and column type anore machines. 
Other milling machines. . 
Gearcutting machines. . 
V ertical drilling machines 
Radial drilling machines 
 anacagnens ». emonnngaay ii 
Planers and shapers.... . 
Surface grinding machines 
Externa! cylindrical grinding machines. . 
Internal grinding machines 


June May June 
1936 1936 1935 
$135,983 $112,060 $85,714 
126,194 89,399 19,892 
166,548 
100,561 


Tool grinding, cutter grinding, and universal grinding machines. 


Other metal! grinding machines . . y 
Sheet and plate metal working machines. 
Forging machinery ; 

Rolling mill machinery. : 

Foundry and molding equipment 


Other power driven metal-working machinery and parts 


244,963 
37,656 
236,757 


361,842 378,067 


Other Metal-Working heeeee rd 


Pneumatic portabletocls 


96,607 89,811 


Other portable and hand or foot operated metal-working ma- 


chines and parts. . 
Chucks for machine tools 


85,846 97,894 
14,387 24,863 


Machine operated pipe and thread cutters, stocks, dies, taps, and 


other machine-operated cutting tools. . 
Other metal-working machine tools 
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35,871 157,418 
50,838 60, 333 


Tank 


gan college of engineering, has joined 
Ingersoll Milling Machine Co., Rock- 
ford, Ill. H. L. Campsery, formerly 
in charge of the college’s metallurgical 
work, heat-treating, forging and foun- 
dry, has joined the American Hoist & 
Derrick Co., St. Paul. 


E. W. Mutter, chief engineer, Fel- 
lows Gear Shaper Co., Springfield, Vt., 
sailed July 24 for an extended business 
trip to England, France, Germany and 
other European countries. 


Asa H. Morrity has been appointed 
chief engineer of the Boston & Maine 
Railroad. 


Cart NyoGren has been appointed 
chief engineer of Michiana Products 
Corp., Michigan City, Ind. He was 
formerly production executive of Sul- 
livan Machinery Co., there. 


Frank C. Reep, who joined Westing- 
house Electric Elevator Co., Chicago, 
in 1903 as an apprentice, has been 
elected president of the company. 


Eimer A. ScHNeEweER has been ap- 
pointed production manager of Wheel- 
co Instruments Co., 1112 Milwaukee 
Ave., Chicago. He was formerly owner 
of Mishawaka Pyrometer Instrument 


Co. 
PRAGUE FAIR PLANNED 


Czechoslovakian developments — in 
machinery and manufacturing equip- 
ment will be shown at the Prague In- 
ternational Fair, beginning Sept. 4. 
More than 3,000 firms will exhibit. 
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BUSINESS 
ITEMS 


Eclipse Counterbore Tool Co., De- 
troit, has named Brammer Machine & 
Tool Service Co., Tulsa, Okla., its ex- 
clusive representative in Oklahoma, 
Kansas and Texas. 

Landis Tool Co., Waynesboro, Pa., 
has opened a sales office in charge of 
C. M Talhelm at 6910 Market St., 
Upper Darby, Pa. 

Lincoln Electric Co., Cleveland, has 
moved its San Francisco office to larger 
quarters at 866 Folsom St., giving the 
company about 50 per cent more 
space. L. P. Henderson is manager. 

Lovejoy-Patent Specialties Co., Inc., 
Hoosick Falls, N. Y., is the name of 
the merged firms of Lovejoy Chaplet 
Co., of that town and Patent Specialty 
Supply Co., Cambridge, N. Y. 

Magnetic Mfg. Co., Milwaukee, has 
changed its name to Stearns Magnetic 
Mfg. Co., embodying the trademarked 
name “Stearns.” 

Marsh Tritol Co. is the new name of 
the Tritol regulator division of the 
James P. Marsh Co., Chicago. C. H. 
Olmsted is president, with offices at 
720 North Michigan Ave. 

Pioneering Engineering & Mfg. Co., 
Detroit, has purchased Cordua Engi- 
neering Co., there, merging the tool and 
special machinery work of the former 
with the die experience of the latter. 
Owen Cordua has joined the Pioneer 
company in charge of die work. 

Riehle testing machines division, 
American Machine & Metals Mfg. 
Corp., East Moline, IIl., has opened 
its executive and sales headquarters at 
100 Sixth Ave., New York. 

Timken Roller Bearing Co., Canton, 
Ohio, has appointed T. G. Baer man- 
ager of its Buffalo office. Mr. Baer 
was formerly with the company’s Chi- 


cago sales staff. 


MEETINGS 


AMERICAN Wewtpinc Society, Oct. 
19-22, Hotel Cleveland, Cleveland. 
Miss M. M. Kelley, secretary, 29 West 
39th St., New York. 

Dairy & Ice Cream MAcHINerRy 
Manuracturers Association. Oct. 
12-17, Atlantic City, N. J. Roberts 
Everett, vice-president, 232 Madison 
Ave., New York. 

Great Lakes Exposirion, July, 
August and September, Cleveland, 
Lincoln G. Dickey, manager, Terminal 
Tower, Cleveland. 
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NaTionaL Metat Snow. 18th An- 
nual Exposition. Oct. 19-23, Lakeside 
Exposition Hall, Cleveland. W. H. 
Eisenman, secretary, 7016 Euclid Ave., 
Cleveland. 

NaTIONAL Sarety Counci, Inc. 
25th Congress and Exposition, Oct. 
5-9, Atlantic City, N. J. 

Society oF AUTOMOTIVE ENGINEERS, 
Inc., Aircraft Production Meeting, Oct. 
15, 16 and 17, Los Angeles, Calif. 
John A. C. Warner, secretary and gen- 
eral manager, 29 West 39th St., New 
York. 


OBITUARIES 


Louis Bieriot, 64, who won high 
honors from the French and other al- 
lied governments for performing the 
“impossible” feat of manufacturing 
10,000 monoplanes from 1914 to 1918, 
died August 2 in Paris. His flight 
across the English Channel July 25, 
1909, in his 450-lb. airplane was fol- 
lowed by numerous victories of air- 
planes of his design at early air meets. 
An early associate of the Voisin auto- 
mobile interests, he later built a fac- 
tory in which he adopted many of the 
manufacturing principles that had 
been developed in manufacturing mo- 
tor vehicles. A few years ago, how- 
ever, he disbanded his manufacturing. 

Cureton CLARK BrINnKERHOFF, 54, 
secretary of United Screw & Bolt 
Corp., Chicago, and connected with 
the concern for 27 years, died July 30. 


FREDERICK S. CHAMBERLAIN, 63, New 
Britain, Conn., industrialist and a di- 
rector of Skinner Chuck Co., Bristol 
Brass Co., Stanley Works and North 
& Judd Mfg. Co., died July 27. He 
was formerly treasurer of the state of 
Connecticut. 


Frank Ennis, production manager 
of the Baird Machine Co., Stratford, 
Conn., died recently at his home in 
Bridgeport. He was well known in the 
machine tool industry and is survived 
by his wife and two sons. 


Davin Owen James, 76, president 
and treasurer of D. O. James Mfg. Co., 
Chicago, which he founded in 1888, 
died July 16 after an illness of two 
weeks. An inventor and manufacturer 
of note, Mr. James was one of the 
most prominent executives in the gear 
manufacturing industry. 

Hucu McKean Jones, 57. former 
president of Kelley & Jones, Pitts- 
burgh, valves and fittings manufac- 
turer, died July 15. 

Louis H. Knopr, 62, superintendent 
of Singer Mfg. Co., Bridgeport, died 








recently. He had been with the com- 
pany for 48 years. . 

Joun G. Puart, 62, president of 
Hunt-Spiller Mfg. Corp., Boston, rail- 
road equipment manufacturer, died of 
drowning July 26 near his summer 
home. 

Cuartes H. Waxpo, 64, president, 
Ohio Knife Co., Cincinnati, died 
July 24. 

WiuuiMm E. Warnock, 66, founder 
and president of Pittsburgh Machine 
& Supply Co., Pittsburgh, died July 26. 

Etwoop W. Wess, manager of the 
S. O. C. Co., Ansonia, Conn., died 
June 24, aged 42 years. Mr. Webb 
was a member of the Ansonia Board 
of Apportionment and had been asso- 
ciated with the screw manufacturing 
company for a number of years. 


EXPORT 
OPPORTUNITIES 


Fruit grading and packing machin- 
ery. (Purchase.) Bishopmill, Scot- 
land. *1184. 

Automobile tools. 
de Janeiro, Brazil. *1185. 

Bottle manufacturing and crown 
cork seal machinery, for 30,000 per 
day production. (Purchase.) Pocos 
de Caldbas, Brazil. *1203. 

Can labeling machinery and handling 
equipment. (Agency.) Marseille, 
France. *1205. 

Cartridge—and shell manufacturing 
machinery. (Purchase.) Buenos Aires, 
Argentina. *1223. 

Cutting, perforating and _ printing 
equipment for metal discs, sheets 
and rolls. (Purchase.) Le Creusot, 
France. *1225. 

Glucose manufacturing machinery. 
(Purchase.) London, England. *1205. 

Locomotive crank-pin grinders and 
quartering machinery. (Agency.) 
Vienna, Austria. *1204. 

Wire-staple manufacturing machin- 
ery. (Purchase.) Montreal, Canada. 
*1294, 

Peanut grading machinery. (Pur- 
chase and Agency.) Potgietersrust, 
South Africa. *1260. 

Printing machinery, magazines. 
(Purchase.) Johannesburg, South 
Africa. *1253. 

Dredges, conveyors and accessories 
for tin mining. (Agency.) Ipoh, Fed- 
erated Malay States. *1552. 


( Agency.) Rio 


*Interested American firms and individ- 
uals may obtain the names and addresses 
of the foreign firms making these in- 


quiries upon application to the Bureau of 
bf S 


Foreign and Domestic Commerce, ae 
Department of Commerce, Washington, 
or any district or cooperative office. Please 


refer to key number. 
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Basic Preferred Numbers—Fractional Series 


The use of the fractional system should be restricted to linear dimensions in inches where fractions are in common 
Percentage figures | in headings are approximate averages. 
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10 to 40 
5- 10- 20- 40- 
Series | Series Series Series 
(60%; (25% (12% (6% 
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12 
13 
14 14 
15 
16 16 16 16 
17 
18 18 
19 
20 20 20 
21 
24 | 2A 24 
| 26 
28 28 
w 
32 32 32 
4 
36 36 
38 
40 40 40 


Above 40 the fractional Preferred 
Numbers are the same as the dic- 
imal Preferred Numbers. 

Below 4s the decimal series should be 
used. 

Below *(6 the steps of the 40-series 
are omitted, as gradations finer 
than that of the 20-series will sel- 
dom be used 



















between ‘ and 


The basic Preferred Numbers system, being an international system, is based on the use of decimals 
fractions has become so thoroughly established in the countries using the inch sy stem as the unit of measurement, it was 
considered advisable by the American committee to devise a fractional system of Preferred Numbers over the range 
40 inches, where the use of fractions is most customary. 

In order to make this system conform to well-established practices, the selected figures do not conform asyclosely to 
the theoretical values as the figures in the decimal system, the discrepancy being as much as 4 to 6°) in some cases. 
The maximum difference between values of the decimal and corresponding fractional system is 6.3%. 


Basic Preferred. Numbers—Fractional 80-Series (3 to 40) 


But as the use of 
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Although there are few 


may occur. Therefore, 
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Other series in which numbers of 
80-series appear 
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applications requiring steps smaller than the 6° 
an 80-series, both decimal and fractional, has been adopte: i 

The numbers of this series should also be useful in many cases where it is necessary to standardize two values 
that should be rather close together and where a difference of 3°; 
one of the coarser series and the other can be the value of the 80-series immediately following 
Steps between numbers iacrease on an average of approximately 3 


is suitable 
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steps of the 40-series, such applications 


One of the values can be chosen from 
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Standard 


Preferred 
Numbers 


1l—Tables of decimal preferred num- 
bers have been published with ex- 
planatory material (4M—Vol. 80, 
page 665) through the courtesy of the 
American Standards Association. To 
conclude presentation of the new 
standard approved April 14, 1936, 
tables of fractional preferred numbers 
appear on this page and the remainder 
of the explanatory materia! on the fol- 
lowing page. 


Supplementary Series — Fractional 
Series (Ys to 40) 
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Supplementary series are se elected from the basic 


series and are used where percentage steps above 60, or 
between 60 and 25 or 25 and 12 are necessary for some 
justifiable reason 

Where it is desirable to have a 9% increase in steps, 
such a series may be constructed by using every 3rd step 
in the 80-sertes 

Percentage figures in headings are approximate aver- 
ages 
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Application to Parts 


In the standardization of parts of 
apparatus, preferred numbers should 
preferably be applied to those parts 
with reference to which interchange- 
ability is of importance to the user of 
the device. In addition, however, 
manufacturers whose products are 
made up of parts used in a multiplicity 
of combinations will find preferred 
numbers very advantageous in the 
standardization of such parts. 

In the case of mating parts, such as 
bolts, studs, rotating bodies, and the 
like, and the bore with which they are 
used, it may not always be possible to 
use preferred numbers to good advan- 
tage for both purposes. In such cases, 
preferred numbers should preferably be 
applied first to the internal members 
and should be used for the bores of 
the holes only if this can be done with- 
out handicapping results economically. 


Application to Materials 


Possible applications of preferred 
numbers to materials and hardware, 
are innumerable. If both finished and 
raw-material dimensions are involved, 
preferred numbers should be applied 
first to the finished dimensions, and to 
the raw-material dimensions only if this 
can be done without economic waste. 


Application to Interrelated Values 


(a) VALUES TO BE ADDED OR SUB- 
TRACTED—Generally speaking, two pre- 
ferred numbers when added or sub- 
tracted will not result in a sum or dif- 
ference which is also a preferred num- 
ber. This means that only two of any 
three such interrelated values can be 
preferred numbers, and in such cases 
preferred numbers should be applied 
to the more characteristic of the num- 
bers and the ones most essential for 
interchangeability. 

It often happens that two items 
which must differ from each other by 
a small amount are subject to stand- 
ardization, such as a device or a part 
and the given space within which it is 
to be mounted, or possibly a given part 
and the raw material from which it is 
to be manufactured. In these cases 
it is often possible to standardize the 
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Standard Preferred Numbers 


finished device or part in line with one 
of the series of preferred numbers hav- 
ing large steps, such as the 10-series, 
and to use for the other dimension the 
numbers of the 40-series directly fol- 
lowing those of the 10-series, or, if the 
numbers of the 40-series give differ- 
ences that are too large, to use the 
numbers of the 80-series. 

At times two equal standardized 
values combine into another value for 
which standardization is desirable. Un- 
less exact doubling is required, this 
can easily be done by means of pre- 
ferred numbers, because each preferred 
number when doubled gives, at least 
approximately, a preferred number. In 
the fractional series each number when 
doubled gives an exact preferred num- 
ber, and therefore the fractional series 
may have to be used when there is a 
necessity for having the numbers 
double exactly. 

(b) VALUES TO BE MULTIPLIED OR 
pivipED—In the decimal series the mul- 
tiplication or division of two preferred 
numbers gives approximately a_pre- 
ferred number. In many _ instances 
where two values and their product or 
quotient are all subject to standardiza- 
tion, desirable results can be obtained 
if the two values happen to be pre- 
ferred numbers or can be chosen as 
such. In square or rectangular areas, 
for instance, the areas will be preferred 
numbers if ‘preferred numbers are 
chosen for the dimensions. Even the 
area of a circle will be a_ preferred 
number if the diameter is, because 7 
very closely approximates a preferred 
number. 

If it is impossible to have all factors 
preferred numbers, as may be the case 
for instance in the unalterable specific 
weight of material, it is impossible to 
have both the volume and the weight 
preferred numbers. Here the more im- 
portant value should be based on pre- 
ferred numbers, but the other values 
then cannot be such, though they will 
at least follow a geometric series. 

Frequently the problem of standard- 
ization arises where certain devices or 

parts interrelated to others are used 
in such a way that the multiple of one 
device is operated by or used in con- 
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junction with a single other device. In 
these cases it is not always possible 
to follow strictly a fundamental series 
for both types of devices, but a satis- 
factory arrangement can nearly always 
be worked out by resorting to the use 
of a supplementary series. 


Rounding of Preferred Numbers 


In standardization it may at times 
be desirable to use numbers that are 
more rounded than those given in Table 
1. This practice should not be fol- 
lowed by individuals or by smaller 
units, particularly when the use of an 
exact number by one party and of a 
rounded number by another would in- 
terfere with subsequent standardiza- 
tion and interchangeability. 

If national or international standard- 
izing bodies feel that for certain specific 
purposes more rounded numbers are 
essential, the rounding should in all 
cases be in accordance with the national 
standard rules for rounding. 


Choice of Series and Size of Steps 


The choice of the particular series 
and corresponding size of steps to be 
used will be governed by a number of 
factors, such as utility, economy, inter- 
relation of products and parts, perform- 
ance, and the like. If a small number 
of steps are used, it is necessary in 
many applications to use a size larger 
than actually needed for a particular 
case, which in turn represents a certain 
amount of waste. If the cost of the 
device increases but little with the size, 
that is, if the cost curve is relatively 
flat, such waste will not be appreciable. 
On the other hand, if the cost increases 
appreciably with the size, the use of 
too few steps is contrary to economy. 

Against this, the use of few sizes 
will result in economies in such items 
as development costs, tools, setup costs 
during manufacture, stock-keeping, ob- 
solesence of stock, and if such costs 
are relatively high, certain economies 
can be accomplished by using larger 
steps and a smaller number of sizes. 
The practical influence of the costs 
mentioned is of course determined 
largely by the quantity manufactured; 
that is, by the activity of the article. 
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With the device located as shown, the reamer diameter can be 
measured with a micrometer, subtracting 1 in.to get the correct size 


Micrometer Measurement of 
Odd-Toothed Reamers 


H. MOORE 
Hamilton, Ontario. 

A simple device for aiding in meas- 
uring the diameters of reamers having 
an odd number of teeth is shown. One 
end of the body A is V-grooved, while 
the opposite end is flat. The threaded 
bushing B is screwed tightly into the 
body and the plunger C, which is ex- 
actly 1 in. long, is a sliding fit in the 
bushing. A pin, entered through the 
hole D in the knurled nut F, passes 
through the vertical slot H in the 
bushing and is driven tightly in a hole 
in the plunger C. The length of the 
pin is such that after it has been 
driven into the plunger, its outer end 
engages the annular recess / in the nut. 
It will thus be seen that screwing the 
nut up or down on the bushing will 
raise or lower the plunger. 

To measure the diameter of any 
reamer having an odd number of teeth, 
place the device on the reamer with the 
V-groove over the shank, as shown in 
the illustration, holding it firmly. Ro- 
tate the reamer until the cutting edge 
of one of the teeth is directly under the 
plunger. Turn the nut until the lower 
end of the plunger is in contact with 
the reamer tooth. Now rotate the 
reamer until the cutting edge of one 
of the teeth is diametrically opposite 
the plunger and measure the over-all 
distance from the tooth to the top of 
the plunger with a micrometer of the 


correct size. The reading of the mi- 
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crometer less 1 in. will give the diam 
eter of the reamer. 

If the diameter of the reamier to be 
measured is 1 in. or less, use a 2-in. 
micrometer. If it is over 1 in. and not 
more than 2 in. use a 3-in. micrometer, 


and so on. 


Finishing Babbitted Car Brasses 
CLIFFORD H. FRENCH 


The Florida East Coast Railway 
uses a lot of babbitt-lined car brasses. 
These are babbitted in a special build- 
ing and when cool are machined in a 
very simple manner. 

An old lathe carries the special cut- 
ter shown between centers, one end of 
the arbor being screwed on the spindle 
nose and the other well supported on 
the tail center. The cutter head has 
blades set at a slight helical angle and 
also facing blades at each end. 


{ special cutter rapidly 
machines babbitt - lined 


car brasses 


The lathe carriage carries a holder 
for the brasses in which they are held 
vertically by simple clamps. The cross- 
feed screw is used to force the brass 
against the cutter which finishes the 
bore and both ends at the same opera- 
tion. The chips on the carriage show 
how readily the babbitt is cut by this 
device. 


To Blow Chips 
From the Work 


Cc. F. FITZ 


We had a lot of cast-iron plates in 
which a quantity of holes were to be 
drilled close together. The work was 
done in a sensitive drill press and the 
chips had to be brushed away when one 
hole was finished so the operator could 
see the punch mark for the next hole. 
Since we had no air line in the shop the 
operator had to use a brush. As the 
drill ran continuously, some of the 
bristles of the brush would be caught 
in the drill and wound around it, caus- 
ing annoyance and delay. 

Then we hit on the idea of using a 
battery filler of the syringe type to blow 
the chips away. It worked so well that 
we now use battery fillers on many of 
our small machines. In operation, it is 
necessary only for the operator to aim 
the nozzle and squeeze the bulb. The 
sketch shows the scheme 

















Where a shop has no air line, 
small chips can be blown off 
of the work, by a battery filler 
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The table of a universal grinder can be set for grinding an accurate 
taper by a sine bar and a dial indicator applied to the machine 


Grinder Table Setting 
for Taper Work 


WM. C. BETZ 
Equipment Engineer, Fatnir Bearing Company 


Ordinarily in grinding a taper, the 
operator of a universal grinding ma- 
chine sets the table for the taper by 
the graduations at the end. Then he 
takes a cut on the work and tests the 
taper by a sine bar set up on a surface 
plate. If the taper is not correct, he 
makes some adjustment to the table, 
takes a light cut over the work and 
again tests it by the sine bar. The 
table adjustments and the trials by the 
sine bar are repeated until the taper 
corresponds to the sine bar setting. 

But it is easier and quicker to set 
the table to the correct taper in the 
first place than by trial and error. To 
set the table accurately, an accurately 
ground, straight test piece is mounted 
between the centers. A metal block 
that will bring the necessary gage 
blocks and the center of the sine bar 
to the height of the machine centers is 
placed on the table and the gage blocks 
and the sine bar are laid thereon, the 
sine bar being secured in position by a 
couple of rubber bands, as shown in 
the illustration. The table is then set 
for taper by the graduations. 

To complete the setting, a dial gage 
is clamped to the wheel guard and the 


wheel is moved inward until the con- 
tact point of the indicator touches the 
sine bar. By traversing the table so 
that the sine bar passes from end to 
end past the contact point of the in- 
dicator, any error in the taper of the 
work can be seen. The table is then 
adjusted until the indicator shows no 
variation as the sine bar passes by. 


Grinding Compound Angles 
MATTHEW HARRIS 


While the formulas given by J. H. 
Boulet, Jr., in an article under the above 
title (AM—Vol. 80, page 209) are very 
simple, the toolbit can be set for grind- 
ing all the angles without any calcula- 
tions, providing the rotating block to 
which it is clamped is made properly. 

The face of the rotating block should 
be radial with the center of the pivot 
bolt, and the toolbit should be clamped 
with its top or cutting face in contact 
with the radial face of the block, as 
shown in the illustration. Note that 
both the shank and the cutting face of 
the toolbit must be in the same plane. 

If the toolbit is alternately clamped 
at angles of 30 and 36 deg. for the flanks 
of unequal angles, and the block is ro- 
tated 5 deg. for the clearance angle, 
the compound angles will be automatic- 
ally taken care of and no calculations 
will be necessary. 
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shown and the toolbit is 
clamped as described, no 





caiculation will be neces- 
sary for the settings for 








grinding the compound 
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Fixtures for Marking 
Curved Work 


F. SERVER 


Two fixtures for stamping letters or 
figures on curved surfaces are shown 
In Fig. 1, the body of the fixture is 
flattened at the sides as at A for hold- 
ing it in a bench vise. The work, in- 
dicated by heavy dotted lines, is 
slipped over the stub B and is held 
radially by the key C. Mounted on the 
threaded part of the body is the in- 
ternally threaded sleeve D having the 
four handles F for rotating it, the outer 
end being internally beveled at H. 
Eight radially disposed stamps / are 
slidably mounted in grooves cut in the 
body of the fixture, in which they are 
confined by the circular plate K. The 
annular tongue L on plate K engages 
slots in the bodies of the stamps to 
limit their movement and to prevent 
them from coming out endwise if the 
sleeve is screwed too far to the right. 

Small springs M, one for each stamp, 
keep the tops of the stamps in contact 
with the beveled surface of the sleeve 
at all times. When the sleeve is ro- 
tated in the proper direction, it ad- 
vances on the threads and its beveled 
surface forces all the stamps inwardly 
und into contact with the work, thus 
leaving their impressions in the work. 
When the sleeve is rotated in the re- 
verse direction, the springs raise the 
stamps clear of the work. Work can 
then be removed from or placed in the 
fixture. In case the work should stick 
too tightly on the stud to be removed 
by hand, it can be driven off by a drift 
inserted in either of the holes N, which 
have been drilled for that purpose. 

Referring to Fig. 2, before the work, 
indicated by heavy dotted lines, is 
placed in the fixture, a long flat ¥ 
in. in width is filed on the contour to 
be stamped, a filing jig being used 
for the purpose. The work is put in 
the fixture from the front, the down- 
wardly projecting part being guided by 
V’s formed by the blocks A and B on 
the tops of which the horizontal part 
of the work rests. In this position, the 
work is held back against the block C 
by the thumbscrew D, which is carried 
in the swinging block F. The block is 
pivoted about the screw H as a center, 
so that it and the thumbscrew can be 
swung down out of the way to permit 
removing or placing the work. 

The stamps / are retained in a slot 
by the plate K. The long key L, 
mounted in the shaft M engages slots 
in the bodies of the stamps, and by 
rotating the shaft clockwise by the pin 
N, the stamps are lifted up. 

In operation, the fixture is mounted 
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Fig. 1—Eight radially disposed 
stamps are forced into the work 
by rotating a threaded sleeve 


on the table of a milling machine and 
the stamps are brought into contact 
with the work by rotating shaft M 
counterclockwise. Mounted on _ the 
cutter arbor and free to revolve there- 
on is the roller O, which is somewhat 
wider than the thickness of the stamp 
bodies. The table is adjusted by the 
knee to bring the tops of the stamps 
slightly above the bottom of the roller. 
The table is then traversed by hand, 
wedging the tops of the stamps under 
the roller and forcing’ the faces into the 
work to leave their impressions. 


Fig. 2—The stamps are forced 
into the work by traversing the 
table and wedging their tops 
under a roller on the arbor 
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Swot NEWS 


Packard Short Refill-Type Reamer 


A reamer, said to be radically differ- 
ent from any heretofore used com- 
mercially, has been developed by engi- 
Packard Motor Car 
Company and is being successfully 


neers of the 


employed in connection with a number 
of reaming operations in the company’s 
plant at Detroit. The reamer, with 
only a fraction of the length of the 
cutting edge found on standard ream- 
ers, already is doing precision work 
without resharpening four times as 
long as old-type reamers. When the 
cutting part is no longer usable, it can 
be detached from the mandrel and 
thrown away. 

Packard has pending an application 
for a patent covering the new reamer. 
Three companies have been licensed to 
make the reamers and market them 
commercially: the Midwest Tool & 
Manufacturing Company, Detroit; the 
National Twist Drill & Tool Company, 
Detroit; and the Illinois Tool Works, 
Chicago. Negotiations are under way 
to grant licenses to other companies. 

Packard engineers claim to have 
made some regarding 
reamer practice. In feeding into work, 
the old-type reamer does not do a cut- 


discoveries 


ting job throughout its entire length. 
Only that portion of the tool which 
first comes into contact with the metal 
to be machined actually cuts; the re- 
mainder of the cutting edge is dragged 
through the hole without accomplish 
ing anything more. 

It has also been found that the edge 
of the reamer which feeds into the 
metal does not have to be beveled. On 
the contrary, much better results are 
obtained with a straight-edge reamer. 
For these reasons the Packard reamer 
is straight-edged and is’ extremely 
short. 

The new reamer works equally well 
on cast-iron or steel parts. It hasn't 
yet been applied sufficiently long to 
non-ferrous metals to judge its per- 
formance rightly, but it is believed 
that it will do just as good a job as on 
cast iron or steel. 

Cost of the reamer is so slight in 


comparison with standard tools, so 
that several can be kept on hand right 
at a job, affording practically no delay 
in changing reamers. The cutting tool 
can be slipped off the mandrel in an 
instant and a new one put on. One 
of-the jobs on which the new reamer 


is used at Packard is the machining of 
the big end and small end of connect 
ing rods. 

Manufacture of the reamer and also 
the resharpening are simple. Teeth 
are cut in the reamers by mounting 
disks on mandrels and cutting a large 
number of teeth at one time. Large 
quantities of reamers are face ground 
in a single operation; this method also 
is applied in resharpening the cutting 
edges. The reamers are held in place 
on a magnetic chuck. 


A stub mandrel carries the reamer, and 
is inserted into a suitable toolholder 


At the left is a surface-grinder set-up for sharpening the reamers in quantity, while at the 
right is a group of the stub mandrels on which the reamers can be changed quickly when dull 
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Left—Each mechanism has its own compartment easily reached through sliding doors. 





Right 


Besides the central tool slide, both the No. 49 and’ the No. 675 have additional tool posi- 


tions on the two upper and the two lower arms 


New Britain-Gridley Nos. 49 and 675 
Work-Rotating Chucking Machines 


Wherever possible identical design 
features are used in the Nos. 49 and 
675 work-rotating chucking machines 
now being built by the New Britain- 
Gridley Machine Company, New Brit- 
ain, Conn. These machines differ prin- 
cipally in the number of spindles and 
the work capacity: the No. 49 has four 
9-in. chucks and the swing is 934 in., 
whereas the No. 675 has six 71%-in. 
chucks and the swing is 734 in. Both 
machines use basic design features em- 
bodied for years in New Britain ‘ma- 
chines, but they also show painstaking 
attention to detail refinement and to 
modern appearance and convenience. 

Accessibility to the tooling section of 
the machine is apparent, but this fea- 
ture has also been carried over into the 
design of the accessory and driving 
mechanisms. Thus, the portion of the 
machine from the extreme left to the 
spindle carrier housing is divided into 
compartments reached through sliding 
doors. There are no catches or screws 
to be removed; the doors are easily slid 
along their supporting channels by the 
large modernistic aluminum handles. 

Further ease of access to the in- 
closed mechanisms is secured by using 
only one compartment for each. Thus, 
the motor is fully inclosed in a well- 
ventilated space. Likewise, other 
spaces are taken by the hydraulic 
mechanism, the feed mechanism, the 
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Chucks are hydraulically 

operated, and the chuck- 

ing pressure is automatic- 

ally reduced at the last 

three stations to prevent 

distortion during finish- 
ing cuts 


indexing mechanism, the 
cross-slide movement and 
the tool-slide cam. Not 
only does this compart- 
ment construction simplify 
the machine but it aids 
servicing and set-up. Base 
and frame are cast in one 
plece. 

Many detail refinements are found in 
the machining section. The rotating 
spindle carrier, as in other New Britain 
machines, rests on circular locating sur- 
faces in the frame during the time the 
tools are working, but just prior to in- 
dexing it is lifted off the circular locat- 
ing surfaces by a segmental bronze 
shoe to prevent wear. Thus, the locat- 
ing surfaces are never subjected to fric- 
tional wear. Indexing is fast, noiseless 
and shockless through a modified Ge- 
neva motion with hardened steel slots. 
When the carrier comes to rest it is 
located and pulled down on the seat by 
mechanically operated levers. 

Depending on whether the machine 








is a four-spindle or six-spindle model, 
the tool slide has four or six T-slotted 
faces. This slide reciprocates on a 
hardened steel stem and is fitted with 
replaceable Addi- 
tional tools can be mounted on the two 


bronze bushings. 
upper and the two lower swinging 
The lower arms, both front and 
rear, rotate but do not 


arms. 
reciprocate, 
whereas both of the upper arms rotate 
Chips cannot collect 
because of the open construction. 
The spindles run in anti-friction bear- 
ings and are fitted with positive-jaw, 
The spindle in 
the loading position can be started and 
Change gears in the 


and reciprocate. 


syncro-mesh clutches. 
stopped at will. 


707 





power case provide speeds from 37-764 
r.p.m. Chucks are hydraulically oper- 
ated. Pressures range from 50-300 lb. 
per sq.in. Means are provided to re- 
duce the pressure automatically on the 
last three stations to eliminate distor- 
tion of the work. The pressure for 
each hydraulic chuck is shown by its 
own pressure dial, a group of dials be- 
ing placed above the push-button con- 
trol station. There is a safety device 
that throws out the feed if the pres- 
sure falls below the set amount. 

Pressure in the hydraulic system is 
constant because of the good-sized ac- 
cumulator provided. Oil from the hy- 
draulic system is discharged from the 
cylinder to spray the moving parts of 
the machine. The oil is cleaned by a 
metal filter before it is returned to the 
hydraulic system. 

The motor drives through a silent 
chain, and is of 10-20 hp. according to 
requirements. Floor space required by 
the No. 49 and the No. 675, 106x53 in, 


Cleveland No. 11-1 
Inclinable Press 


An all-welded steel frame, stress re- 
lieved after welding, and designed with 
box-section housings to afford maxi- 
mum rigidity and also to reduce weav- 
ing to a minimum, is employed’ in the 
No. 11-1 inclinable press developed by 
The Cleveland Punch & Shear Works 
Co., Cleveland, Ohio. This type of 
construction is not confined to this 
particular size of press but can be 
used for other inclinable presses of 
medium capacity. 

The press illustrated is of the single- 
gear type arranged for direct-connected 
motor drive. Its capacity is 115 tons. 
Bed area is 29 in. front to back by 40 
in. right to left. Operation is at a 

















speed of 40 strokes per minute. A 
block-type clutch is employed and the 
press has an extra large brake provided 
with a safety drop bar. The drive shaft 
has roller bearings, and the slide has 
long bearing surfaces with a new-style 
two-piece connection. 


Dumore 1/5-Hp. “Spee-Dee” 
Lathe Grinder 


A smaller, more compact lathe grin- 
der, the No. 11 “Spee-Dee,” has been 
announced by the Dumore Co., Racine, 
Wis. It will swing a 2 in. straight 
wheel for numerous external grinding 
jobs, and will grind internal holes ¥% in. 
in diameter and larger to a depth of 
2% in. With its %-in. collet-type 
chuck it will grind smaller diameters 
1 in. deep. 

Both the 1/5-hp. motor and grind- 
ing spindle have automatic adjustment 











of bearings, and the spindle is pro- 
vided with tempered steel washers. A 
felt sleeve and wick arrangement feeds 
oil to tapered throwers where it is 
atomized and carried into the bearings. 
The spindle operates at 6,000 r.p.m. for 
external work, and 30,000 r.p.m. for 
internal work. Equipment includes two 
straight wheels, three mounted wheels 
and ¥ in. chuck. It weighs 10 Ib. 


Oliver 15-In. 
Disk Grinder 


Circular work up to 15 in. in diam- 
eter and duplicating work up to 7 in. 
wide can be handled on the 15-in. disk 
grinder developed by the Oliver Ma- 
chinery Co., Grand Rapids, Mich. This 
machine is economical for accurate 
grinding and finishing of such pieces as 
segments, angles for built-up work, 
circular and taper work, and angle 
work in general. The disk is readily 
changed. Aloxite or emery cloth disks 
are used for metal grinding and pol- 
ishing. The table is 914 in. wide by 21 
in. long and is $7 in. from the floor. 
It has a groove to take an angle gage 











and circle, segment and duplicating 
gage. It tilts 45 deg. down, 25 deg. up 
and the graduated index shows the 
exact angle of tilt. 

The accompanying illustration shows 
a surfacing and polishing belt unit at 
the rear end of the disk grinder. This 
surfacing and polishing unit has an 
endless belt 6 in. wide and a table 7x11 
in. which can be tilted 30 deg. toward 
the belt and 45 deg. away. 


‘“‘H-P-M” Model 4R 
Radial Pump 


An improved mechanical relationship 
between the valve pintle and the cylin- 
der rotor are employed in the Model 
4R “H-P-M” radial pump built by the 
Hydraulic Press Mfg. Co., Mt. Gilead, 
Ohio. Positive positioning of these 
vital parts is thus assured. It is 
claimed to have made possible thou- 
sands of hours of operation at sustained 
peak pressures. Such runs_ have 
equaled years of normal use plus the 
much more severe condition of unre- 
lieved load. The Model 4R pump is 
now standard pressure - generating 
equipment for all H-P-M “Hydro- 
Power” presses. 














AMERICAN MACHINIST 








Heald Airplane Cylinder Grinder 
and Adjustable Gap Grinder 


So many changes have been made by 
the Heald Machine Co., Worcester, 
Mass., in its airplane cylinder grinder 
and its adjustable gap grinder, that the 
machines are in effect entirely different 
models. The earlier machines were 
known as the No. 72 A gap internal 
grinder (AM—Vol. 79, page 642) and 
the No. 73 airplane cylinder grinder 
(AM—Vol. 78, page 486), but the 
new model designation of the former 
is No. 172 adjustable gap grinder, 
while the No. 73 airplane cylinder 
grinder has the same number. 

The No. 73 airplane cylinder grinder 
is marketed with the object of produc- 
ing an exceptional finish under com- 
mercial conditions in the grinding of 
aircraft cylinders and other types of 
cylinders and sleeves. As before, the 
cylinders are readily inserted into the 
hollow workhead spindle, and are 
held in such a manner that the hole 
is at right angles to the attaching 
flange and concentric with the outside 
diameter of the skirt. Thus, the cylin- 
der is ground in exactly the same posi- 
tion that it is held when finally as- 
sembled, eliminating cramping or mis- 
alignment with the piston. 

Changes in the cylinder grinder in- 
volve the drive, electrical connections, 
the base, and the general operating 
functions. The base is now a T-shaped 
casting weighing approximately 5,000 
lb. and the main table has been made 
considerably heavier. As before, the 
table is reciprocated hydraulically. 
These improvements, together with the 
refinements in design of the workhead 
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and wheelhead, make possible the ex- 
ceptionally fine finish which is free 
from chatter marks. 

The workhead carries a hollow spin- 
dle mounted in a special shoe-type 
plain bearing. Full pressure lubrica- 
tion is provided. The hole in the 
spindle is approximately 10 in. in 
diameter, which is ample for any 
standard airplane cylinder. Drive for 
the workhead is by multiple V-belts 
from a d.c. variable-speed motor. A 
dial indicator enables the operator 
constantly to follow a change of size. 

The No. 172 adjustable gap internal 
grinder has added flexibility, capacity 
and rigidity. This machine is entirely 
different in design from the base up, 
except that it does perform the same 
operation. It handles gears, plates, 
connecting rods, housings and similar 


{ll push-button controls 


and the workhead speed 
control rheostat are central- 
ized at the front of the No. 


73 airplane cylinder grinder 


By moving the workhead 
and adjusting the gap, the 
table of the No. 172 gap 
grinder is limited to a defi- 
nite forward travel, allow- 
ing the use of stationary 
shields for the ways 


parts with medium-size holes but re- 
quiring a generous work swing and 
awkward to handle on the average 
machine. 

Capacity of the machine has in- 
creased so that holes up to 12 in. in 
diameter can be ground with a grind- 
ing stroke of 15 in. The gap is now 
adjustable for different lengths of work 
and the base is considerably heavier 
for increased rigidity. The table is 
wider and heavier and the table ways 
are fully protected at all times. More- 
over, the workhead can be adjusted 
laterally to suit the length of work 
being ground. A hydraulic table drive 
operates at speeds from 0 to 32 ft. per 
min. The heavy-duty workhead is 
mounted on a bridge which can _ be 
adjusted laterally in various gaps to 
suit the length of work being handled. 
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Oilgear 5-Ton 
““Pushemall” Press 


Accurate assembly of plain valve 
guide bushings to a_ predetermined 
depth and at a known press fit is ac- 
complished on a high-production basis 
with the 5-ton two-column “Pushemall” 
press designed and manufactured by 
Oilgear Co., 1403 West Bruce St., Mil- 
waukee, Wis. 

For each press stroke four plain, 
solid valve-guide bushings are pressed 
into two air-cooled, gasoline-engine cyl- 
inders. Operator loads the two cylin- 
ders in the lower fixture on platen and 
inserts the guide bushings into hard- 
ened steel bushings on top of fixture. 
The control lever is moved forward, 
the first half of stroke raises the dis- 
appearing pins to locate cylinders while 
the second half of stroke actuates the 
control valve so crosshead moves down- 
ward to press home the four valve 
guide bushings. Positive stops limit 
the stroke of crosshead so the depth to 
which the bushings are pressed is ac- 
curately maintained. This eliminates 
the need of locating shoulders on the 
bushings and avoids excessive load or 
strain on cylinders. When crosshead 
strikes the positive stops the control 
lever is released and ram moves up- 
ward to starting position and stops 
automatically. Locating pins disappear 
and work is removed while crosshead 
returns. 
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Conco Spur-Geared 
Hand-Chain Hoist 


Precision ball bearings, accurate ma- 
chining of parts and other features to 
lessen the energy required to move a 
given load are claimed by the Conco 
Engineering Works, 874 Jefferson St., 
Mendota, IIl., for an improved line of 
spur-geared hand-chain hoists. This 
type of hoist is available in capacities 
from 4 to 6 tons. A safety load-chain 
guide is provided as “jam insurance.” 
It keeps the chain from riding out. 
































Westinghouse Fan-Cooled 
D.C. Motor 


Designed for general industrial serv- 
ice in automotive plants and general 
machine shops, and other places where 
abrasive and metallic dust is present 
or where splashing liquids are encoun- 
tered, a line of fan-cooled, totally in- 
closed d.c. motors has been announcea 
by the Westinghouse Electric & Manu- 
facturing Co., East Pittsburgh, Pa. 
Sizes of the SK motor range from 5 to 
75 hp. for 115, 230 and 550 volts. 


Acme Model 35 Double 
Threading Machine 


A high-production threading machine 
with a self-contained _ selective-type 
gearbox for speed changes has been de- 
veloped by the Acme Machinery Co., 
Cleveland, Ohio. Changes of speed for 
this Model 35 are made available by 
means of levers at the front. 

For accurate lead and for heavy 
coarse-pitch threads, leadscrew drive to 
the carriage is preferable. The lead- 
screw is mounted on preloaded anti- 
friction bearings and is located directly 
on the center line of the spindle, thus 
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eliminating any tendency to bind the 
carriage on its ways. A pitch indicator 
for each unit is furnished on all lead- 
screw machines. Various pitches are 
obtained through pick-off gears. 

The Acme tangent diehead is em- 
ployed on this machine and consists of 
two parts, the die ring and the barrel. 
The die block, which is a hardened 
steel forging, operates in hardened tool 
steel bushings in the die ring and be- 
tween hardened and ground plates in 
the die barrel. This construction pro- 
vides for accurate die alignment. The 
die is adjustable in the die block by 
means of an adjusting screw at the 
top. Uniform adjustment to all four 
dies is accomplished by means of a 
handwheel on the special adjustment 
attachment. This adjustment can be 
made without stopping the machine. 


‘‘Speed-Trol” Motor 


To supersede the “Vari - Speed” 
motor, the Sterling Electric Motors, 
Inc., Telegraph Road at Atlantic Blvd., 
Los Angeles, Calif., is marketing the 
improved “Speed-Trol” motor with 
speed variations from 2 to 1 to 6 to 1 
and ratings from 144 to 15 hp. A V- 
belt a little wider than standard runs 
on two V-pulleys which are mounted 
on fixed parallel shafts. The turning 
of the handwheel changes the diameter 
of both pulleys, and maintains the 
proper belt tension. By means of a 
universal mounting feature the Speed- 
Trol motor can be assembled to the 
position best suited for every applica- 
tion or power requirement. 





Bunting Tin-Base Babbitt 


A tin-base babbitt has been an- 
nounced by the Bunting Brass & 
Bronze Co., Toledo, for all applications 
where high speeds, severe vibration, 
heavy shock and impact loads necessi- 
tate the use of metal with high load- 
carrying capacity and the ability to 
withstand extreme temperatures. It 
is cast in divisible 5-lb. bars. 
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Pratt & Whitney 10x20-in. Bench Lathe 





Pratt & Whitney Division of Niles- 
Bement-Pond Company, Hartford, 
Conn., announce a 10 x 20-in. bench 
lathe, with a New Departure Transi- 
torq drive. The machine is intended 
for toolroom work of a fine precision 
nature and is heavy enough to retain 
its accuracy under severe use. It has 
a bed length of 44 in. with a 10-in. 
swing over the bed, a 6%%-in. swing 
over the cross slide, and a maximum 
center distance of 20 in. The bed and 
the pan are cast in one piece with a 
cored hole through the headstock leg 
to admit the driving belts. 

The hole through the spindle is 1s 
in., providing a 1 in. collet capacity. 
The spindle is mounted in super-pre- 
cision ball bearings packed in special 
grease and permanently sealed. 

Mounted on the headstock spindle, 
in addition to the belt sheave, is a drum 
used for stopping the spindle by hand 
or for revolving the spindle for in- 
specting work. This drum also con- 
tains four holes for engaging the lock 
pin for locking the spindle when tight- 
ening collets. 

As previously stated, the lathe is 
driven by a New Departure Transitorq 
Type DT-14, equipped with a 1% hp., 
1,800 r.p.m. motor. This equipment 
produces spindle speeds ranging from 
200 to 2,000 r.p.m. Power is trans- 
mitted from the Transitorq to the 
headstock spindle through four V belts. 
The entire drive has been designed so 
that the belts can be changed without 
removing the headstock spindle. The 
Transitorq is hung from a_ platform 
bolted to the underside of the bench. 

The tailstock spindle is 14% in. in 


diameter and is provided with a No. 2 
Morse standard taper hole at the front 
end for holding centers and drill chucks 
in the conventional manner. It is also 
provided with a tang driving and drift 
slot so that twist drills can be used to 
good advantage and with safety, as 
they cannot turn in the taper hole. 
On top of the spindle are graduations 
for convenience in drilling holes to pre- 
determined depths. The total tailstock 
spindle travel is 314 in. 

The compound slide rest is of an 
entirely new design. It can be clamped 
in any desired position on the bed and 
is provided with longitudinal and 
transverse slides for accurate turning 
and boring operations. Each slide has 
a travel of 5 in. Both slides are dove- 
tailed and are provided with gibs for 
wear adjustment. Movements are ob- 
tained through screws mounted in ball 
bearings and operated by ball handles. 
Each screw is provided with a micro- 
meter dial graduated to thousandths 
of an inch. 

The longitudinal slide is mounted on 
a swivel base graduated through 60 
deg. on each side of the center, and 
equipped with a vernier graduated to 
five minutes for accurate setting. By 
loosening the clamp bolts the slide can 
be swung around, located and clamped 
in any position desired for turning 
bevels or boring taper holes. A_posi- 
tive stop on the transverse slide can 
be set for stopping the slide in any pre- 
determined position. 

The approximate net weight of the 
bench lathe with regular equipment is 
350 lb. It is available separately or 
mounted on a suitable bench. 
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Kelly Serrated Reamers 


Only three components are used in 
the serrated tools announced by The 
Kelly Reamer Co., Cleveland, Ohio. 
These parts are the body, the blade 
and the wedges. The body is made of 
alloy steel, carburized, hardened and 
drawn, and the blades may be sup- 
plied in cobalt high-speed steel, Stellite 
J. Metal, or cemented-carbide types. 
The wedges are heat-treated alloy 
steel. 

Two views of a double-serrated blade 
cutter are shown in Figs. 1 and 2. Fig. 
3 shows a blade and wedge in assem- 
bled position ready for driving into the 
slot in the cutter body. The blade and 
wedge receiving slots in the cutter 
body are tapered longitudinally. Ser- 
rations in the blade slot are slightly 
convergent to the axis of the cutter 
body. The rear surface of the blade, 
Fig. 4, is serrated longitudinally for 
engagement with matching serrations 
in the slot. The opposite side of the 
blade, Fig. 5, has radial serrations for 
engagement with matching serrations 
on the wedge. The parts are thus held 
in selectively fixed relations and in- 
serted in the slot opening and driven 
to a tight seat in the slot. The blades 
are secured against any radial move- 
ment by the engaged longitudinal ser- 
rations on the blade and body. The 
radial serrations on the blade being 
engaged with corresponding serrations 
on the tapered wedge prevent endwise 
movement. 

To expand the blades radially by an 
amount less than the pitch of one ser- 
ration, the blade may be moved for- 
ward one or more serrations on the 
wedge engagement and by means of 
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the inclined longitudinal serrations in 
the slot accomplish a radial movement 
of about 0.004 in. per blade, or about 
0.008 in. on the diameter, for each 
tooth adjustment so made. 

The serrated tools are made in taper- 
hole roughing and finishing reamers, 
straight-hole roughing and __ finishing 
reamers, and straight-shank roughing 
and finishing chucking-type reamers. 


Yale & Towne Pallet 
Handling Truck 


For plants receiving goods on wooden 
pallets, the Yale & Towne Mfg. Co., 
Materials Handling Division, Tacony 
St., Philadelphia, has developed a fork- 
type truck with tilting forks and coun- 
terweighted front end. It will handle 
both single-faced and double-faced pal- 
lets, has a capacity of 700 to 1,125 Ib., 
and is equipped with forks measuring 
314% in. long by 2 in. wide. Known 
as the Model KATC, the truck has a 
multi-stroke head, a few strokes on the 
handle lifting the load and tilting it. 























Taft-Peirce Grease 
Testing Machine 


A machine to determine the mechan- 
ical stability of grease has been built 
by Taft-Peirce Co., Woonsocket, R. I. 
It works a definite amount of grease 
in a moderate-sized bearing running at 
medium speed, at various test temper- 
atures. And while it does indicate the 
lubricating value of the grease, it does 
give definite information on starting 
and running torque, oil separation, 
change in structure and consistency, 
channeling, leakage past bearing seals, 
aeration and the consequent increase in 
grease volume. 

The unit is equipped with a con- 
stant-speed, 3,450-r.p.m. motor, on the 
spindle-extension of which is mounted 
a plateshielded, size 204 SAE bearing. 
The bearing is mounted in a grease cup 
which is free to turn, and the grease 
is brought to a predetermined temper- 
ature which is recorded by a dial ther- 
mometer. Accessories consist of a 
grease-measuring cup, melting point 
apparatus, and the BEC Penetrometer. 


M & W Lacquer Enamels 
for Die Castings 


Maas & Waldstein Co., Newark, 
N. J., has placed on the market a line 
of air-drying lacquer enamels designed 
for finishing zinc and aluminum die 
castings. These finishes adhere tena- 
ciously and continuously to zinc and 
produce a durable elastic finish with 
one coat. They are supplied in gloss 
and egg-shell sheens and in white, 
black and 32 standard shades. Special 
colors can be supplied, the company 
announces. 
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The Recency > 


ANOTHER STORY 


“Making plans again Al? You seem 
to enjoy working over the drawing 


board.” 


“Yes and no, Ed. I’m trying to do a 
little planning, but I’d rather be doing 
something else.” 


“What’s it all about, Al? It looks 
like a new building or something.” 


“That’s what it is, Ed, especially the 
something. The way business is go- 
ing we've got to consider more space 
some of these days.” 


“Why not wait till we come to the 
bridge, then we'll know what’s best? 
Conditions may change by that time.” 

“True enough, Ed. But it isn’t just 
more space, it’s how to arrange it. 
I’m trying to compare the merits of 
having the space on one or two floors.” 


“I’m all for one floor, Al. You can 
move material more easily on one floor. 
No up and down stairs for me.” 


“Tt isn’t as easy as that, Ed. A large 
shop on one floor has disadvantages. 
Even with the office in the center it’s 
a real job to get to the other end.” 


“How does that change with two 
stories, Al? You have to climb stairs 
in addition.” 


“Not in addition, Ed—instead of. But 
vou can use elevators and escalators. 
The only match for them is a moving 
platform and that clutters up a shop. 
I’ve never seen one in use.” 


“I still don’t like multi-story shops, 
Al. It costs more to handle material. 
And think how the weight of our 
pumps is increasing.” 
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“I'm not at all sure as to material 
handling costing more, Ed. Of course, 
the heavy work would stay on the 
ground floor. But elevators can han- 
dle small stuff easily in bins and on 
shop trucks, and elevators cost less 
than conveyors.” 


“But elevator shafts are always in 
the way, Al. I’ve known several cases 
where they interfered with rearranging 
a shop.” 


“So have I, but that’s because they 
were built inside the shop. I'd build 
them on the outside so as to leave an 
unbroken line inside. I'd do the same 
with escalators, which have some ad- 
vantages.” 











“Thev are all right for passengers, 
Al. I’m talking of freight.” 


“Why not escalators for tote boxes 
and trucks too? They may not be 
best, but they can be used.” 


“Won't it cost more to build a two- 
story shop, Al?” 

“IT don’t think so. Our foundations 
and walls will stand a second story if 
we keep the floor load down where it 
belongs by doing only the lighter work 
up there. Then, too, it’s easier to heat 
a two-story building than a single story 
of the same floor space.” 


Are Al’s arguments for a two-story building sound? 
Or is Ed right in advocating a one-story shop? 


DISCUSSION 


Yes! Yes! 


There are some very intelligent man- 
agers who make little or no pretense 
toward being open-minded, and some- 
times there is logic in their policy. 
Open-mindedness iff actual practice 
brings a penalty as well as a reward. 
An occasional idea comes along that 
pays out handsomely, but the man- 
ager must lay himself open and liable 
for consideration of a good many ideas 
that will not hold water. Such con- 
sideration consumes valuable time. 

Every man in the world probably 
considers himself more open-minded 
than he actually is, and this trait 
accentuates itself when a man ad- 
vances to a_ position of authority. 
Open-mindedness is a matter of degree, 


and managers, as well as other classes 
of men, are found at every point up 
and down the scale. The really smart 
manager will surround himself with an 
adequate number of counselors and 
The confirmed yes-man, 
after all, is as profitable as the one 
with a cold-water complex. 

—Joun E. Hy er. 


collaborators. 


New Tricks 


Nothing breaks down a workman’s 
interest quicker than to have his fore- 
man continually telling him how to do 
a job, so I say Al is right in objecting 
to his new foreman giving too many 
instructions. 

I will always remember a lesson I 
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learned when I was promoted to fore- 
manship. Before turning me loose in 
the shop, the “old man” said to me, 
“Never tell a good mechanic how to 
do a job unless it is something out of 
the ordinary. Give him the job and 
let him do it his own way, but watch 
him and if he is making time and 
doing a good job, let him alone. If 
he gets confused and is losing time, 
then step in and help him to the best 
of your ability. If there is any doubt 
in your mind about the job, come to 


” 
me. 


By following that advice I have 
found that it has saved time and pro- 
duced results. Most men will go 
ahead and produce without taking the 
foreman’s time to excess, leaving him 
free to help the weak men and do 
some planning. When a man works 
under detailed instructions, he fre- 
quently wastes time in waiting for his 
instructor, and he will tackle the job 
with an indifferent attitude and pro- 
duce just as much as he has to in order 
to hold his job. 

—CnHarves F, STapres. 








Praise in Public 


Men’s feelings should be considered 
as much as possible when it is neces- 
sary to reprimand them as to their 
work. In no case should they be told 
of their shortcomings in the presence 
of other men, as it causes soreness and 
is sometimes taken as a personal in- 
sult. Praising men in the presence of 
others is not always advisable, as it 
may cause jealousy on the part of the 
hearers. In fact, it is not always wise 
for a foreman to let men know that 
he is pleased with their work. It may 
make them overconfident and they 
may attempt to take liberties 

If men have to be called down, it is 
better for the foreman to come out 
with what he thinks than to mince his 
words. Men are not children and very 
few will resent being called down if 
they deserve it, but they do object to 
the foreman adopting a patronizing air 
or throwing up instances of their pre- 
vious shortcomings. If a foreman has 
had to call down a man at some pre- 
vious time, he should never allude to 
it again. The type of man being dealt 
with should largely determine a fore- 
man’s attitude toward him. 

—W. E. Warner, 
London, England. 


Going to Townsend 


Sure, the Townsend Plan will work! 
Out of a population of 120,000,000 
people, Al says there are 10,000,000 
eligibles for $200 a month. This leaves 
110,000,000 persons left to do the work. 
With a national income of %49,000,- 
000,000 a twelfth of the population 
would receive half that amount in 
pensions. 

Let me borrow some of Sam Crow- 
ther’s figures to lay a foundation upon 
which the immediate financial situa- 
tion rests, as it shows clearly the rapid 
growth of the vine of governmental 
costs. In 1913, $1 out of every $15.50 
I earned went for taxes. In 1932, 
when every one was holding his chin 
from mopping up the floor, $1 out of 
every $5 went for taxes. Now, $1 
out of every $4 goes for taxes. At 
the rate shovels are bending on gov- 
ernmental relief jobs this figure will 
climb materially—and how! 

If we add such a staggering load to 
our already overburdened 
buzzwagon, to accommodate 


financial 

Town- 
send’s plan, we will soar high in the 
stratosphere. 

I am still of the opinion that the 
dollar belongs to him who earns it. 
This is fundamental. You cannot get 
milk from a contented cow by watch- 
ing the bucket 





you have to pump. 
—J. Hontewoon. 
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Black List 


A black list scheme that prevents 
good mechanics from getting what they 
are worth is a decided disadvantage to 
everyone concerned, as well as to the 
community at large. 

To pay high wages temporarily just 
to hire good men away from other jobs 
is poor practice and should be discour- 
aged. Good men, however, are the life 
of an organization and should be kep. 
at any reasonable cost. Good men are 
scarce and no one can blame a concern 
for trying to attract them to its organi- 
zation, even if it has to pay them a 
little more than the prevailing wage. 
After all, good men are cheaper at a 
higher rate than are poor men for less 
money. 

In comparison with production per 
man, the pay a good man receives per 
unit is usually so much lower than 
that of the average man that his 
higher rate of pay per hour makes 
very little difference. While it some- 
times takes two or three average men 
to replace one good man, it is often 
impossible quite to replace him. 

The incentive of higher pay naturally 
boosts the production of a good man 
to such an extent that his added out- 
put and his new interest more than 
pay for his higher wage. While that 
holds true for a good man, it is not 
generally the case for the average man 
when his pay is raised. 


—Nis H. Lov. 


Despite agreements by federated 
firms to refrain from offering direct in- 
ducements to skilled mechanics to en- 
ter their employ, they frequently offer 
indirect ones in the form of better con- 
ditions or large bonus earnings, which 
do not constitute a breach of the agree- 
ment not to pay more than the agreed 
district rate. 

It does not seem equitable that em- 
ployers should combine for the purpose 
of controlling the price to be paid for 
labor and at the same time form price 
rings with the object of getting the 
highest.prices they can from the prod- 
uct of that labor. 

If unrestricted competition is good 
for the commodity market, it should 
be equally good for the labor market. 
The same rule applies to both. An 
article does not sell for more than it 
is worth, labor receive 
more than it is worth to the employer, 
except maybe for a short period. 

To attempt to coerce a man to work 
for an employer when he knows he is 
worth more to a competitive firm can 
result only in making a dissatisfied and 
discontented employee and cannot be 
of benefit to employers in the com- 


neither does 
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munity. Restriction of the free move- 

ment of labor is not justifiable except 
in case of national emergency. 

—W. L. WarTeErRHOUSE, 

Horfield, Bristol, England. 


I just can’t help thinking that Al, as 
an employer, is wrong. His policy will 
cause unrest in the long run. Prob- 
ably 50 per cent of the value of 
good man lies in his knowledge of and 
experience in making the products of 
the company he works for. 


The sharp edge will cut both ways 
and Al will never be sure when his men 
will leave him. Whereas, if they know 
they can do no better elsewhere, they 
will stay with him. 

Al can easily lose enough money by 
labor turnover to far out- 
weigh the gains he will get from the 
few good men he may pick up. And 
the loss will be all the more alarming 
because its source will not be appar- 
ent on his books. —Frank YOUNG, 

Wakefield, Yorkshire, England. 
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Ryerson Flame Cut Plates 
Lower Mfg. Costs 





Intricate Parts Quickly Cut from 


Steel Plates—All Grades 


ANUFACTURERS using Ryerson flame cut plates are saving 


both time and money. 


Strong rolled steel parts are quickly 


and accurately cut from mild, high carbon, or alloy quality steel. 
Experienced Ryerson operators with modern and complete equip- 
ment can produce any number of pieces to the most exacting 


specifications. 


Large stocks of steel assure immediate production of your require- 


ments. 


Let us show you what this Ryerson Service can save you. 


Send sketch or blue print for quotation and ask for Bulletin 88 
which shows many parts now being produced by this method. 


Joseph T. Ryerson & Son, Inc., Chicago, Milwaukee, Philadel- 
phia, Cincinnati, Cleveland, Detroit, Buffalo, 
Boston, St. Louis, Jersey City 
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ROCEDURE HANDBOOK OF 
ARC WELDING DESIGN AND 
PRACTICE. Third Edition. 596 
6x9-in. pages. Flexible binding. Pub- 
lished by the Lincoln Electric Com- 
pany, Cleveland, Ohio. Price, $1.50. 
Inclusion of much recently devel- 
oped information on a number of sub- 
jects has increased the size of this third 
edition in comparison with the pre- 


vious printings. This additional mate- 
rial covers: qualification of welding 
operators; flame cutting; welding of 
sheet metal; chrome-nickel clad steel; 
high tensile steels; hard facing; ma- 
chine design and_ structural design. 
Further material is drawn from new 
applications of are welding in the 
manufacture of automobile parts, 
metal furniture, cutting tools, machin- 
ery and machine parts. 

Eight chapters develop the various 
phases of are welding. These are: 





% Smooth acceleration and 
deceleration 


* Accurate Stepless Speed Control 
. . . Minimum to Maximum in 
either direction 






Amazing 


% Automatic Load Indication and 
Overload Protection 


% Flexible Location with Hand, Auto- 
matic or Remote Control 


* High Efficiency, Low Maintenance 
* Smaller Size, Lower Cost 


“Simply 


Control” 


i 


SER after user finds that the New 

Oilgear Fluid Power Variable Speed 
Transmission gives startling results in 
accuracy, ease and stepless variation of 
speed control. The new simple design 
brings exceptional compactness, high- 
er speeds and wide usefulness at lower 
cost. Altogether, Oilgear is the most 
talked-about development in the trans- 
mission field. Be sure you know all 






_ about it. Write today for Bulletin 60000. 
THE OILGEAR COMPANY, 1309 W. 
a] Bruce Street, Milwaukee, Wisconsin. 


“OILGEAR Zuce4uer 


VARIABLE SPEED TRANSMISSIONS 
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welding methods and equipment; tech- 
nique; procedures, speeds and costs for 
welding mild steel; structure and prop- 
erties of weld metals; weldability of 
metals; design of arc-welded structures, 
and applications of are welding in 
manufacturing, construction and main- 
tenance. A final section shows and de- 
scribes the arc-welding equipment, 
electrodes and supplies made by Lin- 
coln Electric Company. 
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OUNDRY WORK. Third Edi- 

tion. By R. E. Wendt, head in- 
structor in foundry practice, Purdue 
University. 240 5x7-in. pages. Pub- 
lished by the McGraw-Hill Book Com- 
pany, Inc., 330 West 42nd St., New 
York, N. Y. Price, $2. 


Recent developments in manufac- 
ture of castings are included in the 
third edition of this work, which was 
originally published in 1923, revised in 
1928, and again brought up to date 
this year. The new material is con- 
cerned with mass-production foundries, 
standard pattern colors, alloy gray 
iron and alloy steel castings, and cor- 
rect design of castings. 

Four sections make up the book. 
The first deals with the different 
groups of casting metals, and _ princi- 
ples of molding and dry-sand coremak- 
ing. Different types of melting fur- 
naces and making up mixtures are 
discussed in the second part, while the 
third part presents exercises in bench 
and floor molding, and problems of 
foundry managers, engineers and 
metallurgists. The fourth part takes 
up non-ferrous metals and mixtures. 
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TRENGTH OF MATERIALS. 
Fourth Edition. By James E. 
Boyd, professor of mechanics, Ohio 
State University. 548 62x9-in. pages. 


Published by the McGraw-Hill Book 


Company, Inc., 330 West 42nd St., 


New York, N. Y. Price, $3.75. 

Revision of this standard text in- 
volves the use of new problems and 
the solutions of examples whereby the 
engineer can study the subject with- 
out an instructor. It is assumed that 
the reader is familiar with integral 
calculus and _ theoretical mechanics. 
Many of the problems are based upon 
experimental tables. 

Discussion of indeterminate beams 
is expanded and the column formulas 
reflect the work of the Column Com- 
mittee of the American Society of 
Civil Engineers. For example, this 
committee’s parabolic formulas for 
columns are included and also its equa- 
tions for columns of aluminum alloys. 


AMERICAN MACHINIST 





